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The pnd•oUoa ot a'irawoen1.•• 1• a w14••PM4 awr-
Jr1•• wbJ.oh laa4 r9&ob.•4 a ..ala• ot 15 •• 100 a1111oa 4ollara 
Je&rJ.7 4U'lq 'the f1Te J•J> pel'lo4, 19~ 'to 1959. f)lia 
•lue oal.r bo1•4•• tb.o•• atrawlHtrr1•• tJaa' were o-•relall1 
pro4aoe4. It one coal.4 &l•o acou.n.'•11' •••1-'\e tl'lo•• ldlloll 
are k1q pro4•••4 llJ aoae 1•rt•en tJl:rouakn' 'ill• cou\17, 
tile orop •l•• wov.14 utlol&lttt4l.J H auh Jd.p•r. 
lro411et1on 1• c-.nt 'owrt 41tterut urk•t• 1n '1l• 
ftrioua atrawHr17 arold.q area• of the Ual'•' Stat.a. frea!l 
•rket at:rawlleni•• aooowit tor approx1aatel7 45 to 50 per 
oent ot "u to•l pro41&0iloa. S'\n.w't•l'l"1•• tor proo•••lac 
pupoaea, ltoth treesiq and oau.1•1• aooouat tor th• reat. 
Soae at.tea, alloh aa JU.oll1p11 and. lew Iorlc, pria&r1lf ••n• 
'4• treu ark•tl oillera Uk• Oalltoraia ••n• aet!l '-la.• tnu. 
a.at proo•••laa llal'k•t• ••011\ eq\UlllJ'1 w!t.11• a\111 oU.era, 
11k• oncoa an4 V&Plqwa, pr1u.J1.17 tun.lah b•l'l'l•• tor 
proo•••laa· 
Beoau•• ot tile ulnreal lnt•n•t 1• 1i-Old.Jla atraw-
berrlee, a 11-.-.r of oult\U"&l •T11••• MT• 4enlop .. 1• oner 
io •••t the ••tl.7 41tterut urtronaeatal ooa4lt1oaa \hrft&>&• 
oat 1ilut oouU'I'. looaOalc taoton •1' alao plaJ an laper\aat 
role la 4eterala1q tdaieh oul1i1U"&l aetllo4 1• to lte •ploJM.. 
Oae of th••• .,.., ... , origlull.J' popu.lar ill Bacl&a4, 1• '1le 
ll.111 117at•. f)&e llae of tlda pl&a'ia& Q11Ma •• &4Ti.••• ln 
tll• 111l1'•4 St.tea•• tar llaclt aa 1190 1a Baaaal Deaa'• Ila 
••'tP4 bm•r (ll). It •• 1'14•17 Jr&0U•e4 '7 .. ritai 
aart•••n la "11• 'Yi.o1a1tJ' ot Bo•'• Q- tile ear17 1800'• (16) • 
.l.t preaet tllla 97•'- 1• •••4 aoat •z'••l'Nl.7 lD '11.• •eal• 
arl.4 1nlaa••4 aa4 aoa•lnS.aatet area• ot '\11.e V•••• I• ua 
'been uae4 •o a oeaa14eia)l• ezt••' la aou'Ulera areaa aa4 1• 
beooaiq rM-1••4 1a 'UL• JU.tnai •• a pla'lq aetbo4 tor 
ol>tahlq lliP. 71•14• tr• •••rbM.J1.aa w.ne-.l••· la tlala 
.,.,. Jlaa'• are .. , o•t a' eloM apao1qa aa4 all or aoat, 
Of tlle l'\UU'l8H are l'•OYet aa tla.q tona. !Jli.a 'teoblt•• 
allow \ha ao'tber plaata to clenlop l.aJ'c• •1•• aa4 .Utah 
TS.aer (6). .llaa1' writer• un aomunrleqe4 tile a4ftll-.ea of 
'Ulla qat• nch •• 1rea'9r Mrl'J •1••• better t•l1'7, 
loaaer p1eklag aeaaon, eaaler ... 4 OOR,rol, a.a• aor• eft1• 
01e11\ ao1a'111'• 1lU11sa,1oa ()4) (1)). 
!lle 11.111 .,.,. alao ba• aeftnl 41•4ftlltaa•• ldlloa are 
laaloalq eooaaalo. Ola• ot til••• 1• tke laq• aaout ot 
1&1'or "'111"4 1• 'll• r•ow.l et ••ra1aa ru.aera. !Ike 
aaount of laltor 1• ••,..1•117 1'1p alJlo• ~ ... , l'WlJl•r 
rao•l 1• aaoaa9a17 la oner •• o-.tau •n•- 71•1•• (10). 
tun are tn olt'fiou• eolu,lon.• \o '1li• tn)l•• oae wol&l.4 
be io 1Ul1-1t \Ile tona,lon ot l'WUlara la ••• •1• J1a:a7 
nrkera, llk• H1ts aa4 Br•• (13), lop\oa u4 tain (l). 
oarleon (3), aa4 DniaeD. (11) ltaT• 1\ll4le4 tu etfeota et 
oenala aro1Ah nplatora on th• tona"lon of 1'1Ulner•. 
lfal•l• _.raa14• J:aaa i..ea \1ee4 enea•lTal.7 aa4 baa i..e11 tou.4 
' 
•• M ••l'H etfeotln la the ouvol ot rwmer tora•10ll. 
Broa aa4 JU.\s (2) 41•oonnt tut lf lt •• apJll•4 4U'lq 
pel1.o4• ·ot tlonl 11l1•ta•1oa, Wt1a,1oa oftlcl lt• n4•••• or 
•Y•n •toppe4. !lLl• wolll.4 aoaewu• lla1t •1•1• lq4na14•'• 
••• WS.t.h •Pftac 'a.eart.q vpe• a.a4 o•pl•tel.J •1111laate 1ta 
••• wl'Ul enr1MaaHr•. 
Ta• other poae1lfl• aoluUoa '• 'la.1• pn'a.l• wo"14 lt• '• 
4e'felop a "fal'1•"1' of a'2'awberzt1•• wklo- 414 ao' pro4aee 
J'\Ulllora. .lt '111• tlae then aro enrMarlq plaa"• ot 'Uli• 
crcnd.q habit Dlo!l baY• pro•• •"1•• •Udaa•orr la _, 
n•PN••· ·-'l'MUCll tlt.1• VP• ot pl.aa' appear• 'o •olv• \he 
prolll•• faoe4 '1 ti.• 1rowen •sine th• ld.U 97•'•• tt 
•lllu.ltaa•••l.7 or .. t•• a 41tt101llt7 tor av.n•l'JI&•, 'he 
proltl• of propap.•1a. 
PUUOS» OY 8fO'l>T 
Ia tU paet "1le propep•1on of ••l•ot.4 oloa•• •f 
oerta1a plaat utenala Jaa• pna•aie4 nnerraea wi~ 111s-
n1t1out pn1-l•• 1Jl 1aJta• -1• Jrotu•l•· ftl• baa aot 
'"• 'h• oaae w1 '1l auawlMtnl••. Pl.all'• of th1• apeol••, 
)eo•••• of ._117 blp prot .. ilon et naaera. an 1•••r&U, 
pro4•o•4 la lars• tuan'1'1••· Ooo&•louli.,. •T•rHUtaa 
.,.11.•~1•• are 1a~e4aee4 wld.oh •••4 •o tol'S t•• nuuiera. 
Beoa11ae ot 'Ulla, 11l&ft•l'Jll•• ••••la•• neon io th• proo••• 
of oron 4l'lle1oa. !hla ••'1lo4 1• t•lrl.7 •••t•t• 1ll a441,1oa 
to aonal naner ·plaa' pJ'Otutl•, lN' •l•• la ao\ .eaU.nlJ 
Ptlataoto17 uoa••• ot ti• taonaae4 ntalr•at• ot 'la• 
aa4 lal>or. Thu. w1'1l ~· a&Yut ot •nuerl••• el•••• 
••• o'1l•r aore 1&'1atae\e17 •e&11• of pro,....,loa l• n••4e4 
b a441t1oa to oro• tlrtaloa aefon 'Id.• an Vie of atzia,,.. 
MJ'l7 will 'be aooeptable. It waa tu pu.rpo•• et '"• •'1&47 
to •Daill• tu llaalo p-onll clla:rao,•rl•t1o• d tile "naur-
leu• atnw'MITJ' aa4 nbaqtaa'1J' o&ITJ cnat •'1141•• oa 
poa•l'l• pro,..at1oa teo)m1t•••· 
5 
LifD.lNU UVID 
S'ran•rr1•• O&A ... 41Yl4•4 l•'• 'WO •••n.l O&'li .. •11.•• 
&eoOl'Uq to 41tt•r•o•• 1a tJ"\littq !aalt11i, ••rlac lt•nn 
aa4 eTerH&nn. D.S.• •ohea• ot ola••ltloaUoa 1• •••ldaa' 
nla'litn •1Ao• a&a7 •ft.•'1•• nao' UttenatlT wad.er •rln• 
en'Ylr-eata. fol" e:aaple, ftft.•U••• 1•••111' oou14ere4 
to M •Jftnc lte&l'lq la •••" ••o1i1on•, •••'lila•• pron 'lio •• 
•••rHarlq 1a eoaata.l area• of 'Ul• llfeet. 
net •• tit.en are 1d.4• 41ttereno•• WS.tllh •rl.•'1•• 
crow uter 'tariet. eari.roaa••'•• then are •l•o .,.., 4ltter-
eno•• Mtwea •l'1•1il••· newMr (16), Bean (33), an• 
l1ou7 an.4 Sola11l•''•r ()()) ne..-,1ad th• 1'14• nr1ai1oa 1a 
rwmer .akiq ••111'1' 'D•'linea •rl•U••· It 1• al•• HOOi• 
nl•M ,., the•• •l"l•tiea tMt Jntue tn J.'WUlera ten4 to 
ton lar&• plaat~ wl'Jl ul.UJle oro••· J1u.J o'Ul•r 4lttu-
ac•• lanlri.q noll plaa' obaraot•r• a• Ttaor, leaf •1••• 
.tnlt •1••• tnts nape, aa4 fnlt oolor llaT• alao 'Dea ao\u. 
'llc!'e1•ne• 
haero•• lannlcatlon• (14), (29), (ll) ban a!lo• , •• 
photo,.J"lot lla• • 4efla1t• 1a11 ..... on tile crowt~ baltlt• et 
a ld4• w.r1•'7 of plaa'lia. ha atnWHft'J 1• 1r•t1' at.f••'•' 
j 
6 
la7 photoper1o4. TU abadeft7' • re.aponae 'o 4&J 1-tb 
ac\•117 aepara••• aprlag llearen troa enrbeanra. Bprlq 
-•Nra are ••••n•l•ll.7 "•hon .. ,.. plaa'•• wl:Ltl• enr-
iear•r• are oona14•re4 •1oac ...,. plaata (9). !bi• , .. e1al1• 
zat1cm llol4• tne ••••Pt tor certa1a •••l"l:t•r•n ot the 
1£111'1& Xl'R' apeolee. 
1«9ot a piy '' It .a., 11£111 ilU1PI Ku. Ianatl• 
pt1oaa la th• e&rlJ 1900'• (17) (IT) ahowe4 tba• floral 
41tterea,lat1oa took plaoe turt.ag Septeaber a.ad Ootoier la 
aor"1l•:ra U.1te4 Sta'\i••• Solailletter (32) la'\ier oltaen•4 tlaat 
tu till• of 41ttenat1at1oa •• 4•p•n4 .. t oa ...., taotora ucl 
waa aot t1le aaae 1n all plaate. It baa a1aoe -••• 4etera1ae4 
ti.t p.llo\ope:rlo4 l• a 11&~or factor oontrolllDC ta• tla• of 
tftit bu4 41ftere:a.t1ai1oa (9). la aprtq i. ... 11.q t7pea .. , 
l-tu ot 1' hoVll or l••• ar• "'111n4 a••ftllJ to oau•• 
tzu1t lnt4 4lftereat1.at1oa (14). Yar1et1•• &4ap~•4 to 
no~•rn eoa41t1oaa are abl• to 41ttereatlate tlo .. r 1N4a 
at loa&•r pko,opertot.a tbaa tho•• a4apte4 to aou'\b.era ooa4l• 
tlon.a. 
fh• ll&Ja••t pro4:uUoa ot rwm•r• 1•••n.ll7 1• 4•11.ac 
MJ an4 .l\1111•' 1D nonllern 1Ja1'\e4 &•t•• (30). Darrow (5) 
a4er aoa•1dlat oon,rolle4 eoa41\1o:aa 41aoonre4 't!lat pllo\o-
peno4 •• a aa3or taotor. Ia la'•r work 14 'o 15 II.our M7 
leac•ll9 were toua4 •o l>e 01\laua tor runner p~e4 .. ,1oa ot 
••rtal• •rletl•• (1.\). iou'1lern •rl•'l•• are alal• to pre• 
4•o• rwuJ.era ta1•• fJ"e•l.7 on akor\er 4&7 leagtlle 1•t la&Y• 
T 
a'Dollt th• aaae optS.-. 
he ettec' of pllowper1o4 oa t!l• pro4u,1oa ot 'bnaoll 
oro•• 1• ae'& '1l•J'Oll&lll.7 u4en\oo4. Ia 1••nl 1• U.4 b•• 
ooaola4•4 'tU.' braaoll crown Jl"Otut1a tea4e4 to ooou nu 
'!la 4&117 ll&llt peri.o4• b•oaa• 'oo ell.or' for l"WUl•r yrot•o•1oa 
7et too loaa tor floral 41ttenni1a\1oa (9). <Jtat\rl4c• (21) 
la 111t1l•a4 '•11•••• '11&' p)loto1ertot 1• aot ot Jrlaal'J' 
1apenaao• 111 ltraaoll oro• Jro4u•1oa, •• tut 1t 4•pea4• 1.a 
lara• part oa noll taotor• aa plaat •1•• aa4 rt1or. 
ltttg\ .. pl.tp\1 1£. la 1nrMarlpg ma 11lote,.r1o4 
baa 4•t11l1'• 1•t•nau• 1Jl '11• 41tfenat1a,1on ot tni• lN4• 
la a-.4ar4 •nrlt•rlq auawlterr1••• al'Ulftl)l lt la ao' aa 
orltloal •• w1'1l •trS.ac 'bearla& •r1•'1••· Ia••••1P•1oa• 
ua4er Jfa17l.aat ooa41\1n• U.Te uo• tM.\ tr"111 ltll.4 t1tte:na• 
i1&,10D 000\&1"8 4llJ'1.ac 'tAe entire ll'Owiaa aea•on ezO•Jt for 
April an4 earl.J *1 (40). ieaka et h\l1t 1Ma4 41fferu\1a,1oa 
tu• plaee 4vlq '11• 1-••• u71 of th• amer ( 9). Ua4er 
ooauolle4 oon41,1oaa Dona ant 11riqer (14) tou4 that Qe 
l&qen aaber ot tlowr •1••"9n nre pro4uet 111,h 11 hov 
4&7•• I\ 1• P•••l'bl• optlm 4..,- lng'tll• u.7 lie en11 loager 
•hoe lT boan •• th• loac••' Jhe'•perlot •••'· The •••r-
lteanra or "perp,ul•" of Juope, lnun• 1•111 •MR•£• 
tioaa•• preaeai a •••wb&' 41ttern' re•P• .. 'o 4&7 lnctll. 
Work ha• llllon ttaa~ ~· "" of •••rlt•rer la relat1Yeq 
1a41ttereat to pllo,oper1o4 (9). 
lino• ooatltioaa ooa4ue1Ye \o tralt -•4 41tfereat1a'1oa 
are ao' 1eul'IL11J' taYen1-l• tor rwuter toraatloa, '1l• tretu• 
ti• of tl\l.1' bla4• ~' va. 1rn1aa ••••OD 1tJ •••r• 
1-aren ezplaha .._ rwmer tona,la 1• ..... i, ra\'ller ln • 
.1Qer1aeat• ban ap.la •aown tiat plt.etopel1.o4 Pl.&7• a role 
u '''•ralalac th• aaou.t ot l"t.Ulll•r pn4ut1• (9). I't• 
e.ttao\ 1• aot •• •ll 4dlae4 •• W1\b UL• •W.ll4a:rt •rl•U••· 
tll• nnl't• ot ••••ral 1DT••Ucat1oa• appear 'o euw '8" ~ 
optla• tq leq-. toaa ru.aer tona•1oa 1a •••rM&riq 
'fUletl•• 4epu4a w a lua• exteat Oil ~ ftl'let7 (9) (14). 
!b• optlna 4a7 1-tu appear ,. nae• b...... 12 aad. 11 
lloun. Th• Bu.HJ ... eYer)•r•r•, la ooatraat, Jrotv.oe 
rwmera frHl.T at all plaotoperlo4• 1aolul.aa 'tbo•• \bat are 
.,,.,,. 1hon (9). 
IDYlroueatal tao"on are •talt• 1atortaat la th• t•t•r-
alllaUoa of 'Ula srnt.Da ba'-lt ot etn'del'l'f plaat1. be 
effect• of ••rtronaeaul .faoton on th• arowU& of •'•11'Mft7 
plaa\a aloac with 'Ule1r JkO'opert.9410 reapon••• eoaet1"'1te 
"11• pnae1,.1 r.a•Oll• tor ~· 11a1••4 a4ap9tl01l ot 
•t19.1'1teJT7 Tarit,l••· 
Oa• ot '\be aoat latl ... tlal 
eanroaaeatal tao'hn 1• t•pentve. !ld.• tao,er ua lt-
o•••l"Y•4 •o· !a&Te a atroag •~teot on ~ Jko"-P•l'lo41o 
r•apon•• of atn.1'Mrr1•• u& 1a ••.,.la oa••• •1t1•n •• •Ter-
r14• JU••JU1o4 1JL 1aponaue (22). lolaill•'"r (32) 
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ol>aene4 tll&t low \•P9ntur• o01ll4 oauae e&l"lJ' ••••t ot 
tni1-t l>\l4 41ffe:rot1a•1oa. Ia O&lltonda, witil .-.aan. 
't'&ri•tl••• 60° r , .. ,era\urea o••••4 tru.1' bu4 41fferea•1&-
tloa u4er loaa ptlotoJel"lo4• ( 22). rua explain.• '1l• •••r-
b•ri.lll r••Pon•• of ••• nonal aprlq 'b•rlq ftl1.•t1•• 
gro& under oool 001ul1"1oa• la coaetal area• fd Oallton.la. 
tu efteot of , .. pen.hr• 1• aoi ~ui llal'\•4 i;o tnt' ""4 
41tterent1a,lea. Bapl4 oJlang•• 1n l'Wlner fo1'9&\1ea .... •• 
follow 4et1aite oMq•• 1• •o1nue u4 ••P••lall.7 tn,.n• 
'U"e (30). fhia 1• ••PH1al17 o•nou -.. 'u anna• aean 
t•pera•ue -· yo 1 or llelow. Ua4er OOJl\rollri OOJl41t1oaa 
1' •• been tou.4 tiaat tu 4\lft,1on •• nll •• the , ...... ot 
rmuier pro4•ot1on 1• 1voaal.7 atfeotff. 1t1 ••1•ra'11.re (35). 
l(t99t at IQilW' Xola'hre aftila\111\7, ae 1nt1• 
oat•4 al>on, eu atteot run.a.er foza•lon. th• u.ae of 
1n1.p,1on llaa 'lm• lteu •plo7e& to .. ._..._. la lureaalq 
the pro4•••toa of rwm.en. f!lt \lae of fftlt llu4 4.1tteru.• 
t1ai1on oaa al10 •• ao41tle4 tlrro"l)l th• l.nfl•eae• of aola..,.. 
ooa.tltloae. Ia '111• oaae laok ot aolat\0'9 oan -· aaaoo1a,e4 
wt.'Ja the 1•rlo4 d 41ttereat1at1oa ()2). 
Krus at uaJ.. t1n1'.lrii1 1•11 tert1Ut7 1• anoiur 
tae,or wbioh te\el'llia•• the arowlne bablt of atJ'awltelTl••· 
11.J'l.7 worken Uke I.one (26) aa4 hok•r (39) tou.• ta• 
fertl11aer treataeate o01ll.4 1aoreaae the foraa•1oa ot ru:aae.1'9. 
later Loq (25) la 1939 41•oo-.en4 tbat ten111tJ oo"14 al•• 
atteot tn1t 1N4 41.ttereatla\1011. He oltael"ft4 taat ll•tll too 
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1d.all and ~oo low at~•• o0\ll4 t•orea•• ~hl• '7P• •t 
41ttenatlatla. !oo lllp aaov.a'• ot aluotaa alee eoft"9•• 
peatlaal.7 1nerea••4 1'11or aa4 rwmer pre4u,1oa. 
IU1 p1rlp4 
A reat ,.11... 1.a plaat• 1• a oaaaa pua•uoa vbloh l• 
broqllt oa tuoup na~l oon41t1on• 4ll.l':l.q ~ la'• part 
ot the arowt.ac aeaaon. Ia •U&n1n1.•• lt 1• the nAlt ot 
••tr1t1T• o•41t1oaa oa•••4 'DJ a •hon puto,.li.o4•1n 
••pentve ••Pld (7). flaat• *1oh are allowe4. 'M pow 
All.Ii.a& the nomal •llon 4&79 ot tu w1:a,1r lteton 1•1Jac 
tiar~ tJl4t rea\ peJ1.o4 uow ouraowrl•tlo ~ llalt1\a 
( 9) (to). Aaeq th••• ar• •1l•n peUol••· mll l•n•. 
laok ot l'\UUltr pro4u,1oa. aa4 oont.1aae4 floral 1a1\1aUoa. 
Plaau 11111oh Ila•• M4 'llelr nat pel1.e4 •U•t114 esb1lt1t 
4lree'17 oppoalt• 1~ ehaJ'aet•r1•t1o• (to). l•~lol•• are 
loager. l•Y•• an iarser, rwmera ar• r.4117 pretu••• aa4 
tlonl ln1,lat1on 1• 4•1.aJ' ... 
a. r••t pe:l'to4 la •\rawlterrl•• .., 'DI uUat1•4 or 
l»rok• ln ae'ftral 9T•• Tll.• natllftl ae\llo4 1• to pnn4• a 
0114 'natau,. fill• •1 H aee•pllaet ltT •ZJo•taa tl&at• 
to oat4oor wlaMr ecm41Uoaa or 1»1 UlJIC a ...in.aeah4 
•toraa• a• \•pentuna l>etwea l51 r &at 40• r. Oae to '1rO 
aon.th• '1&4•~ '118•• ooa41\1•• 1• •-•nll.T nttl•l•' (20). 
Darrow (4) la tlle l9:JO'• toucl '\ha\ blp tapea.,...loac 
pu'kpel'l9' eoa41tl•• enl4 aleo b• u••• 'o break tile "*' 
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pene4. V•lna 10• r "tea••n.wn• a.at 1-' aa4 16 hollr A&J 
1eact1aa. plaa\• wtd.oll U.4 lt••• n•tla& ca•• gronll •t-1 to 
tlloae flaa'• tlult hacl '--•• tlT•n a oolA trea.1a•at. Sa••~• 
()6) 41•••Ten4 tut 1'11Ja llpt 1ateu1'1 •• •••••tial nea 
ut.ag \hi• aetllo4 '• lanak the reet ,.J1.e4. 
IaTn,lptlen• llaT• al.ao alloa tM.' Ul• rea4i JU1,.o4 ou 
lie &To14•4 lt oon"t ooa41t1oa• are Jl'O'Tl4e4. D&now (9) 
4laooT•~ ~t 1t •J.aat• .. re pl&oe4 llB.4er loa.a p)lotop•rie4a 
b. the •rlJ fall Hf ore 4&J• 'Moaa• too aert, no r••t 
,.rlo4 •• •ff•••l'1 tor 'rit•Z'Olltt 1n1"ll to \• pro4\&0e4. 
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G.1088 il.lTOltIO.A.L B!UDT 
or to aunw.•s STUVBIU.Y 
Jupoaa of StGt.J 
Ill .4olq n••nll la.., area ot ••• Jlnt tlel4, 1t 1• 
t.S.\e S,apnan' ._, ~ •xt•l1.adter aow en17 a•p•ot et 
'1le plaa' or onp 111\b. ftioll he 1• woftlq. Pl.all' pew\11. 
oharao•ertatlo• an4 ... r1•"1 41ttereao•• are ••'reael.7 
taponui. th••• tao••• lla'f'• lt••• tlwl'Olllbl.J' 1an•'l&&U4 
1n the e-.01oa pol.uta1 •Prlac Har1aa u.cl •T•rHu1. .. 
ftr1at1•• of •"r&•Mn-1••· The Pll'J••• d ~· •'1147 •• 
to Mk• ol»eanaUoae on "9 ar•wt.ts. obaraoterl•Uoe ot tlla 
41ttenat nu.erl••• ol••• aa4 "° aaoenala wlletur \Un 
"91"• 41ttereao•• wb1oll 1"Mll.4 t&••r oertala prop&catloa 
u.1m1, .... 
11as1na11 
file pl.all" uterlala •••4 la ~· •tUJ •••1•'94 ot '1M 
:rwuaerl••• •••rlt•nr 109 T-05 u4 th• Pl'O&UT o~tatau .trea 
••111aa '1ll• oloaa.1 8eleet1• T-05 ltaalt oJ1.cba'•' tram a 
on•• ot 111•39"2 (Dread•• x Donatt) :a Stnaallaer. fu 
•l•• T-0!5 •• be•a •••• alaoa lt •• ~ nuarl••• 
1»..ieu, I. L., .iaoe, 1... 8U&wkft'7 ltne41ac 
noona. l'riftte e .... 1.auea. 1961. 
1) 
ollal'aeter &ll4 al•o aaa o~r ellaraoterl•\lea w!aloh 11&.k• lt a 
p:roa1•lal uleoUon u.4 4ea1raltl.e pareat. s-.. et Ule•• 
ol!aaraowr1aUoa 1nolwtea 1) red•taa•• w 1-.t aoonJI, 
I) g"4 plu\ ncor, aa4 l) l&Ji&• •lse, 1oo4 ••ler, a.at 
exoellnt tla•or et tn.1'\. 
The PHl•D7 ot T-05 ••lte4 1AMl1.'M4 'tAa •-lily io 
,rota•• runen ln •l'J'ba 4ecn••· f!aeJ nre •••4 noau• 
ot ••• ot the 111N8Ul '71•• ot plaat 1row'1l oJMt.no,•l"l•tle• 
tou4 ..... '11• ••e411ll&•· 
.Plaat• pro4uoe4 ..,, Hltlq T-05 nn ••t .. , la a 
.. •tl.1aa t1elt at •1z too' ~, alz too• •JMt.•tac 41U'iac ... 
. tall ot 1959. laoh 1n41 Y14ul oloae •• aala'8.lae4 •• a 
••J&•'• euu,,, al~ allowe4 '• epna4 aa4 au,lplJ 
wlt!d.a 1ia n•vlo'ed. area. Yltnaal •'-••na.t1oa• nn •4• 
oaoe •••17 two w•k• 4vlaa the lau euaaer aa4 tall d 1961 
aa4· tu •tin -•r of 1961. Oat.cone• ftre eata.ltUau4 
'• ola••l.t7 ta.. 411'tenat •l••• &e•e11cU.q '• \Mir pOWUl 
ou.no,US.at1oa. Durtq Atlpat ot 1961 ti•• plaat• ot eaoh 
ot tile tne• wn U..Jat tato \he l&hr&t017 aa4 e:aalae4 
u4er \he ld.•M•lar. !!ala eaablat aore Pl'Ml•• ezaalaa '1• 
ot '1'1• nneu aV\lown• pro4ue4 •1 tu oloa••• 
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Obeenatlon• an4 DiMua•l• 
!Ml tou4&Uoa ol•• to t!U• •"'4J, ••l•eUoa T-OS, 
•PP•n4 to 'be •-.,letel.T runerl••• w1~ '1la pen .. of 
ol>tt•na.S.•• '&1• oM.notert.at1o 1• 1Ul1Uhl&l la '1'1• oomaon 
elll,1•'•4 auawlteft7 ot \lae Uai,•4 Stat•• (IDUDA 
1"l.au111 .ar. 1n•n•1•>. al~ o .. a 1a •'ratae ot ~ 
atrop.u •Pffl••• lrtp£1t n191. It 1Jlenaae4 la alae •17 
thrncll tile prect .. ,1oa of 'baaetl orowna. la '1ll• napeo~ 1t 
wa •a1'• pre11t1e, Dlob. agnee VS.th 'he aeunl1•'1oa. 
••••• pen-i., '\hat Jlaa'• Uioll ton tn l'\UUlen ta4 •o 
pre4ue larl• n.•b•n et bnnoll or•••• 
.la 1ll4S.oa'94 pnnou17, ,. prea•DT of T-05 Hl.te4 an 
'f'U7 41Tene ln plaai "1'te· Olon•• •r1e4 troa proll1'1o 
atolon-pro4u1q •Pl1Jtc 'btarlag "1Ht• to ••»l•Ml.7 nuol••• 
•Yerbeanra. ft• prog_,., 4••P1'H th1• •1'1&•111'7• eO\ll.4 be 
plaoo4 lll\o t1T• 1eaeal oatecm•• aooorilac to tn1'1Ac 
i.&'b1t lll4 •e&n• ot l.Jlerea•lac pl&at •1•• aa4 aua•er. !a-1• 1 
11•t• tile no10rucm ot "Jle proaerq aana \llo•• •••S••• 
wh1eh tall 1'1tb1Jl ~ tlT• ola••••• 
!bl• lara• aa0'1Jlt ot '¥&11.ab111\J 11 ollaraoter1at1o ot 
1£"'!1,t gll&lpfA11• ... r. IP''l'I& -•oauae ot 1t• oc'\oplol4 
aatun. a.0&710•1'7 tor a obafte\a l• tbua ueee41agJ.T 
4ltt1olllt '•••tab. 
Tll• olon•• ot V»e I ol•nl.T n••hl• ,-. pu"n' T..05 la 
man7 n., .. ,.. TU7 u. enrl>tarlag. ••Jl•'•lr l'\UUlerlHa, 
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Table l. Ola••ltleattoo et ti.. proeeJQ' of I~ T-05 ••lte4 
'11• Ol2araoter11tlo• Baber onene4 • ~ tetal 
I .l'ffrlt•r1aa 1 ltnaoh 1, 9.01 
croaa •17 
II Bnr'Dea..11.aas 'braaeh 14 t.TI 
crollll8. aa4 ao41f1•4 
•trtaowr•• 
III ber'Dea..11.aa s ltnaoll '°·" orowa, aotltiet atnowna, J'\Ulllera 
wt.th pl.&llt• at '\he 
t1nt •o4•, ••4 
tn• numer• 
IY BYerMarl1ac1 ltaaoh 25 lT.36 oro.. ut •n• 
rwmera 
' Sprlq Mar11actz.:naoh ''·'' orona anl • rwmera 
an4 pl'Mue laqe ••l»•n Gt lan.aola oroWIUI. !U ltnaoh 
oro•• are protue4 bo~ tna anl.7 4n•l•Jed. an4 401'11&11" 
anu.u, ""'•· ft.11 onenailoa 1• ta acre-• 1d.th ~ 
work ot Chlttri.41• (tl). .la e.apl• ot a brueh oron Ui•bc 
troa a 4onan' ad.U.U, lN4 l• ahown b flp.n 1. I• 1• ot 
lA'•"•' ,., aoae lo•• of naer oo.i.' M aoU.oe4 aacmg 
oertaia olou• ot th!• V»e. pnnaai.17 4•• w laltne41q 
4e)l'e9ai.OD. 
ll&a\1 of ~7P8 II alao rte .. bl• p&J'ea' 7-05 la 'lat tlle7 





Bnaoh oron ar1•1ac trca a 
4or.a.at az111.al7 ,.._ oa a 
nQUltrl••• pl.a.a\ (lo ... r rlcht) 
Ko41t1e4 •uao•re na•ltllq 
a •raaoh cro• 
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l>rancll orowne, aa4 an enrb..nng. t:Mr are 41•"1Dplaut 
l>r 'Ulelr protuU.• of evu"1rea 1a A_., wJalell appeu t• 
be ao41.t1e4 braaoh orollllll or •'olcm.a. flu'oll&b Yiaval o~•~· 
t1oa• 1' 1• 41tt1•al' •o 4e'\eaue whloll a\ne,ue "1M7 
ru•l»lt aon el••el.7· baa•l•• Of 'he•• •'no'1ln• an 
ahowa 1• 11gmt•• 2, J, 4, aa4 '· !JM•• ao4ltt.oa•loaa appear 
•o al'l•• fr• ulllal7 w4• aa4 sa•all.7 ooaalat of an 
eloapie4 1ateno4al reala U4 a i"'d.aa pebte 
a.,,r14a• 1n '11.• ., ... •••tloned •'1147 (11) •laa•rn4 
tba' •'oloa1 aa4 N'&Mll oron• 'botil aroae troa tu leaf 
adl•. Be alae noUee4 -~ ooour:ruoe et ••• ra iker tao•• 
ap1nou "1a••ra•41ate atnew.na• toae4 la \.M t1elt tvbg 
A.lip.a• at a la'\1"114• of appnd.llat•ll' 51° 15' aenll. file•• 
"1nune41ate •VU.Otvee" nn ••-1.lal.17 1annoll orown• 1'1\h 
tlleir tint 11lten04•• •leapted tra •• '\o. h'9 oent1aeten. 
oti.. th1• aloapUoa •• b144aa b7 •1lea"l•1 ••1P1••· 
ID ooaU.e'\, the ao41fte4 aU.O'\una o'baen-4 1ll \he 
PJ'oC•ll1' ot 7-05 ha4 tint ln'9no4•• analDa tr• one '• alu 
o••'la•t•r• 1n l ... a. 0o .. e1oaall1, 'he aeooa4 1A'•no4• 
alao •lon.cat .. , aacl lll oae la•-.o• apeott1oa117, a ••r1•• ot 
1nt•n.o4.al eloqat1- •• oltaern4 (flpn• 6 ant f). 
h-t•rilc• PJlalaM ,. OOO\U"nDO• of hi• "latuaed.iat• 
••net ..... • a• a pl'04ut ot \Ile plaa•'• U&Ra1t1oa troll 
atoloa te branch oro• pntu•l•• K041rf1ac tl&1a &JJft&oh, 
one eou14 ezplala tb• fol"lt&tloa o1 ao41f1e4 atl"\lo•ure• on 
gaera~ ru.aerl••• plaat• aa Mlag oauae• \7 eoa41tlon• 
Pic•n J. Xo41t1•4 a\NGWn wltll uon 
1•••nlo4al •loaaa•1oa 
11.gue 4. Ko4lt1•4 1vaoun 1oaena' 





1'1&11.ft I• lto41fla4 •tnottJ.re n••lll1a& 
a ruu•r 
~ . 
.11.cV• 6. Xo41t1•4 •tnotu..re w1"1l flrat 





:r11ue a. Jllonr •l••ter pro4uet a• par' 




approaelalq -... aeuet ter U'R• nola. torMtl•• 
J.u\hu uauual tMtu'e ot olcmea wltllln '1-.. II 1• '1l• 
pr• ... •• ot a~aolll&l flow.zi alll9t•l'll· !lla•• 11 ... r olaatera 
olauaownatleaU, MY• a t:r1tol1a~• leat aacl •lUSM area 
. 1a 'll• r .. loa ot '-be ttn'\ •nao!a ot 'he latlonMaoe. 
Oe••loaall7, tu at1111v to ten roo'• la •lll• area 1• ala• 
olttene4. Of\ea n .... r 01u-.n are alao pro4••4 la ••• 
1UMUoa wl'Jl a aoilt1M. •UU'ue (ft.p.n 8). Ill tll1• oa•• 
1t ··-· uai., ti.' noral. la1t1at1on tak•• plao• ··-&tt•r 
Ulea• ao41t1ecl nno'uea Mila 4•.,.lo .... t. 
Oloa•• ,., tall w1UJ.A ,. oa\ec_, et 'n• III an 
al.ao·eftr•eu1.Jlc• · fM7 41tter atpt.tt•u'l.J tna ~ Pl'ft'l-
tw ,,,.. la "1aat tll•J Ao ton tru numua. ft• po4••l• 
of Z'WUlen ft.Z"l•• &r'Mtl.7 •oq 'he 41ttn••' oloa•• of '"'1• 
,,,.. I•• ton eal7 u Moaalonal ftllller, *11• •'Mn 
prob.•• '1&• tneJ.7. tu potuUoa ot 'braaoh eroa• aa4 
ae41t1e4 a'1:Uotur•• 1• ala• ol'Mil'ao,arla'1o ot plaata of 'lhl• 
'h•· !helr teaaU•• JlowTer, 1• 1r•'17 n4uee4 aa .._ 
n•ber of rwmen ~uet b.en&•••• !ll• ao41t1•4 •U"u'1&r•• 
bear olo•• n••"ttluoe '\• .._ .. tou4 la •l••• of ,,,. II. 
!M perio4 ot tona,loa aa4 i-.tll ot 1Jauno4• ••1•o14• 
eleMlJ• !a a44lt10ll&l olarao,al'la,le et plaa'• ot '1ala t7pe 
1• the preeeaoe et ••• l'Wlll•r• wlth plaa'• tonel. •' th• 
t1n'\ ra~b•r tu& the uooa.4 ao4e (ftaue 9). ftla pu-•• 
•• aot utno• 1t& the J&••· Darrow (5) l'aacl oltaene4 \Jlla 





luu•r plaat tone4 at 'Jae tint · 




fn• IT plaa'\a oloMJ.7 a1prn:t.t• the arntk oi.n.ouz-
lat1o• ot the eiaatlard. ewrM&n.q nr1••1•• 1D uae lt7 
gronra totar. ftle7 pro4••• •n• IWU:l•n aa4 ao4•n'•l7 
large nua\era of ltraach ernna. I».41Y14•1 Jlaat •1•• 1• 
ooatrolle4 ., the ••ber ot rwaur• protuM. bo•• •l••• 
aloll protu• the t•n•t rw.ulen, ••,..lallJ' 4'U'1111 U.. l& te 
tnmaer tNltlq pule«, UD.4 to lte the aoat protu•S.Ye 
anr--..nn. 
Th• tlt'll ol&aa, "'" l pl&ata, 1n•l•4•• all ~ ept.q 
beanra ob'8.1ae4 ti'• ••lf'illc T-O!. !ll••• Jlaat• M4 ~ 
srow\b. ebano'Mr1•'1•• nonaur aaaoo1&t•4 11'1~ •Jl'hc Mal'-
1.a& VP••· ltmUlu p .. ..U• 1eana117 •• pellfte, altba1lt 
'-Mr• were •••»'1•• la wbloh l'WUler• nr• pro4 .. e4 at lower 
rat••· Ia ao o••• 414 er~ of tha•• plaat1 ·a1preaoh '!la' 
fCMm.4 1a l'mlA•rl••• elea••· 
ot QMie.l ta:••r••' ta ihla n.q •r• iu ,,,. I U4 
'71• II proeu.t.•• ot 1-05. 01••• ot tu•• two tne• laa4 "-9 
ruaerl••• eM.ne,er aa4 wre ••94 aloag wlth ~ pe.nat 
o1oa• 1a ~ ••••e41ac •a,erlmeata. !Jae ohanot•r1•t1•• 
'tdd.eh nn rat.her llld.'•• aa4 appean4 •• Jitaft ···• ,..•11>1• 
1Jl\•r••' tor propagatloa P'U'JO••• ... ra pZoeaeat 1A tile ,,,. II 
plaata. .!U•• laolu.494 •o41t1•4 •tru•11n• Wlaieh n-ltle4 
bo~ 'bnaoll oroU8 ant ru.nera an4 tlowr olu'\en 'at 
pre4ue« roo•• a' '1l• nni ltnaoll of ~ 1afioneoaoe • 
!he•• ollan.otutatlo• ••--4 'h l:t• aaaoelat•4 la ••• _, 11'1tll 
ta •T•l"M&rillc laaltlt ot poftll a• .Goa• nn toma4 1a \ha 
plaat• ot ~• .,l'laa ~ ,,,,.. I• wou14 ••• ~' a ••r• 
4•'91194 at•4J' et 'both th• lah•rttabl• aa4 au•.S.oal aapeot• 
ot '1l••• ~ ollarao'9r.l•'1•• 1f01ll4 ban aull ftl ... 
h.rp .. • ot lta47 
!he 14• of ••lag aecrt1oae of ooapnaae4 •'\• '1•n• tor 
the ptll"po•• ot propaaat1oa baa ••.a appl1e4 'o etrawberrl•• 
•1 -oth Sa1th and lfarl.and (31) 1a :lqlaa4 an4 11ellarul 1a 
••• Zealaa4. I' waa uee4 •• a ••'1lo4 of iaoreaalna \he 
11111,•d ••PP17 at nn••fHe pl&D.11. i1olaar4• later \lH4 tile 
••tl:lo4 for th• propaga,ioa ot ll&llJ ,,, •• ot h•rbae•Oll• 
penu1ale. 
Ia nu.erl••• atftW•.l'TJ Jlalt'\a quit• tret••tl.7 oae 
eucouaten luge, ra~•r ol4 orowaa. !1•n• 11.•r '11• ba•• ot 
th••• orowna 1• 'Y•'l!I woM.7 aa.4 tn.4• to 4etenora'•· Ii •• 
tu purpo•• la 'th1• ..... , ,0 4etera1a• wtlat lntlaoo• ih• ac• 
ot tai. t1•••• :ba.4 on 91looeaaflll prot•otlea of ••l'&,,_.l'TJ 
Jl.&ata troa oroW!l 41H outt1J!lc•• Ia the pro•••• 1t •• !lo1" 
that one wo•l4 ~· a~l• to 41aoOT9r tile applioa-111"7 of 'hi• 
aetho4 to tl&e propaca\1oa ot ranaerl••• olcm••· 
Ma'•ri•l• aa4 He.U4• 
.A. rwm•rl••• oloa• 15-5918, a proc•Jll' of T-05, •• 
••l•ote4 tor uae la '1aia e.xpel"1aeat. fta.1• clone •JP1f l•• tJaa 
OOJl4lt1on that aoae rmut.erleaa oloaee 4e.,..1op at•er SJ"O'V1aa 
las.ellafta, x., *•••1 College, lh Zeal.al&t. 1"papt1oa 
ot herb&oeoua per.ul&l• b7 41•o outUqa. hraoul oorn• 
1poa4eaoe wi'h I. P. Kalll.at.4•• Io• State V111nn1t7. 1958. 
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u.a41atar~•4 tor two or aore a.a•oaa. Oro1111 '1• .. • ...._ •• 
tr• nr, weo47 near the ••• '° gnea •• '1l• apex. !ha 
orova• tude4 '° 'b• •lli'• orowte4, &a4 '•••••• ot tJU•, oer-
tala 1n.41T14u.al crowaa nre ftgeta"t1••1J' ...u:. 
Ia al4•laa11a17.-tw9Jl"7•tlT• llllltora croWlla la a 4oJ!'ll&ILt 
oon41t1 .. were ••leo"94 vhl•h bad an aTeraae ae41aa 41aae'\er 
ot .85 eeauaeun. !he •••raa• 1-~ ot 'be•• oroWlla •• 
1.1 oentiaetera. fh••• orowaa were cletol1ate4 aa4 thu. 
aeoiioaet. la'\o 41ao• oae oent1aeter la l•actll. be 41M• nn 
a1111,•re4 troa one '° toar Oil th• 'ba•l• ot "heir ort.c1aal 
, .. s.uoa on '-be or01l'Jl. Dl••• et ~ a•-.•r one oat.1017 nre 
troa 'Ule laa•l aHt pozrU• ot '119 oroa, wb.11• aaMr tour 
41aoa nr• troa near '1l• apex. Baoh 1A41T14ul oroa ••rl•• 
waa k•P" ••pan.ta J.a oner to 4•~•ftlll• lt .., fd t.lle 
nla•loae)&lpe 41aoo••n4 ftl"le4 troa orowa to or~•· 
ID hl• earlier work ilollard.• J2&4 toucl ta\ a l•o•• opea 
••41llll ... •••4•4 tor rapl4 4•••l•Jlll .. , ot new ••oota. ... 
uter1al t!Ma' 1• aat11tao-.017 u• ta• •• •••A lll tkla 
ezpenaea• 1• apbap.a ao••· 0.'\'\1111• nre Jlaoe4 oil \he 
eurtaoe of ihl• ••41ua au then lipUJ' oonn4 with ~ .... 
aa'4arlal. th• ae41a wae then Utt aol•t •• a ••peratun ot 
,,o - . .,.. 1 tor t.hre• ne:ta. .lt ~· Uae 4ata •• ta:tea oa 
Qe nuber an4 lucih ot ahooi• ant roet1 protue4 lt7 Ul• 
o•••ba&•· 
ftLe 41ee o\lti111&• .ven tllea t:r&Aa:tene4 •• •n4 tor 
h.rther rootlaa. i1•hard• l:aad o-••ne4 ~' wt&il• a loo•• 
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ae41u •• 14•1 for .a. rap14 4•Y•lopa••' of uoo1a, roo\ 
ten10,.•\ •• appn•••4 ul••• tu oat'tlaa• nre van•• 
t•rr•4 "° ll&D4 or a aaa47 aoll a1xture atter th• ahoota ha4 
i.eea torae4. Alter a aeooa4 'Uu"•• week ,.n.o4, a t1al 
noor41q ot o'baerYa\1ona ucl 4aa •• aa4e • 
.Ban.1'9 
A1'o•' t• a.,. tellcnrlq th• Jlao••t ot the 41h• la 
'u a.Ua, •hoot• 'bep.a to appear. Ia 1•••nl, •u1 ••••4 
to &Jpe&r aoJ'9 t.S.•klJ troll the dl•o• ot 7CNJll•I" tiaau.e 
rather ~ :troa ol4•r Uane. Alter ~· nu. ~ t•ll•• 
1lll relNlt• were •'tai•••· 
A tnn4 •• onern4 'o•rd ldglter noot protuU.oa 1• 
'the aualaer '" aad '1&1'•• P••1t1oaa wlill f...,.r •lloota uiq 
toned on the 41eoa ot tb• enr••• et 1f0"7 aa4 areu '1•au. 
BonYer, ahoot proclla.ot1oa •• •1plt1ouU, Jd.per la ~ 
tM n•'•r two 41"•• !Jal• 1ireal. app•n w lt• 411• •o two 
b&alo tao\ora. 11n•, ~· JJ"edl&O\loa of aore eaoota per 
41eo la 'Ule 1atene41a'• 41aea, ad ••oon4, 'u greater pro-
tortloa ot 41•o •••tlqa tbat foaM •!loo'\• 1a the•• la••r-
ae41at• dlaoa. 
•• '· &D.4 •• 
alpltl .... e. 
tu latter tao•or appeaza •o ban auo:a 
Ill '1'19 oaae et \he 'Da•l 41ao• e&11' 68 per 
on\ pn4ue4 •lloote, o•pant w1Ui 92 per aeat to-, betll tu 
latenae41a'9 poaltloa• an4 8• , • ., eeai tor ~ aualter teur 
pee1,loa.. a, a4,u•taa 'u tlaan• tor 'Ula ••'•r ot euou 
'' 
table 2, Di•• o•tU.C ta• obv.ia•4 •Ian• ftelt• dter tu 
•tan of ~ ••peJ"l.aea' 
Oro• po•1'1•a 
total aualter fetal 11.11aber 
ot ahoot1 ot root• 
l '' 0 2 6, 6 
J 40 .. 
• 31 11 
a()ftab. Of 4110 •ae4 ea Orllia&l roalUoa Oil OJ'01Dl 
(1 = laa..X-aoat 41ao1 • • apleal .. oat 4 ••>· 
ta.bl• 3. hronta.a• ot 41eo "'"181• tolld.a.& ahoo\a u4 
root• at\er iiaree •••k• 
Orow poa1 U•a 
• ot 41••• :i of 41M• 
f 9111bc alloeta toaiq roou 
l 68 0 
2 92 16 
] ·92 68 
4 84 52 
•Oftd.:a ol d1n 'ba1e4 •t• •riglnal ,.a1Un on. orown 
(1 • -...i .... t 41•01 4 • apleal .. oat dlq). 
tonae4 per 41n O\l'\Uq, a 4Utenat nla~loaU!J oan b• 
ot.ta1ae4 (!a)l• •>. ftli• •• , ...... , 1• .... ,u.hM • oai, 
••1111 tho•• 41••• ~i forae4 aboate. In. tlli• 11&7 1' 1• 
oltrtna t!aa' "11• nal>er et alloot• PG4••d per 41ao 1• ••• aa 
laJOrlaat a• lt ap,.an4 a' f1nt 11.aae•• 
!able 4. Jleal1 ••••r ot ahoo'\e pro4 .. e4 per 41ao ••''U.a& 
atMr ~• ... Jt• 
Oro• poa1tl•• 
suaber ot alloo"8 .lualter of ahoota -
,.,. cl1M per 41ao (a4~W) 
l l.,. 1.94 
t 1.52 1.74 
' 1.60 1.1• • 1.14 1.48 
•0&1.&la ol 41aoa ••• •P• orlalDal. ,..1tloa on oroa 
(1 a -..1 .. eai 41llOI 4 • &JlOal .. oat 4190)• 
'oa1awlat•4 b7 ezol1l4ln1 all. 41aoa tllat 414 ••• fora 
allo•'•· 
.le tor 'Ul• proctutloa ot roou at W.a •V.C•• '1utn 
4etlnl'Ml1' •PJ•"4 to 'be u lJ'J.fi••o• of aa• ot t1••• on 
tU •P••4 ot roo' lllltl•'loa. A.a 1• apparn.' la the JH'fiou 
tabl••• roota nr• pro4iaoe4 on a ldp•r peroeatac• ot '1lo•• 
41aoa ot th• n•Mr three aat tou J•l1•1•• tlan t.bo•• troa 
P"1t1ona on.• u4 tn. Ia tao•. ao nota M4 been torae4 •' 
th1• •la• OD 41••• troa po11Uoa one aa4 •17 oa 14 per out 
ot \ho•• troa 10a1i1cm tw. 
After th• traaater of t!M •~•tlaa• to ll&Jl4 fer aao~er 
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tllr•• nek per1o4, a •eooat ••' ot ob•erf&Uon• n-nale4 •oa• 
1aten•'\1q renlt•. t1t.e1 ahon4 taat no new elloot• ba4 b••• 
pro4•••• •lace the t1•• of 'raaater. Dtar1q tllia Jerlo4, 
ho1reT•r• eenn.l of 'he weaker •boot• bacl appafta\17 rot,ecl. 
Boot 4•••lo,.eat 11&4 MIU on l\Mrl7 all ot '" 41eo outt1DC• 
tllat a4 toraet ahoota. !ha pro4•o,loa ot roo'•• l&onnr, 
•• et1ll rather weat tr• tho•• 1a th• -'b•r one po•l•loa. 
ftstan 10 ahon tlare• orown 41ao outilq1 at a •oa•.U' la••r 
4ate. It oan be aotloe4 Uaat aearl.7 all the root• aouni., 
1rowlq :b&v• •rl••n troa the •••17 fome4 •lloot (Pll'd"• 11). 
D1•o•••lon 
Tb• •1• ot oron tlan• appean to ••• a ••~lll tean• 
ot 1apon&.ao• 1ll 'h• auoceaaf\tl propaptloa ot •tn1'MJT7 
plaat• lt7 oro1111 41llO oatUqa. Tbtt nrtaltlllt7 1D. '1l• alloot 
pro4ut1oa aaoa1 d.1ao1 troa the baee ot ol4 oroa• pro1*1t1J' 
can 'be at,r11Nte4 '° ~· nlat1T• Tl&or ot ea.oh 11l41nt•l 
orolfll. Boot P"OA•ot1ea, wblob •• abaent lll the e&rl.7 ••1•• 
ot tenlopaeat ot th••• orown 41ao e11tt1aga, •• lt••• :tacnm 
to 1•••rall7 tora 011 70\IJlC•r ponloa• of the cro1111 1a t.n•ot 
pl&Dt• (41). !he tol'll&t101l ot root• oa t1eo cutt1Jlc• 4er1Te4 
troa tll• b••• of 014 oro11Da oan '• ahollll to bl.Te -•en pro• 
4"8•4 ao'11&117 troa '1l• ti•IN• '•loncina to th• new allooi 
ut tlule troa 7oag •1•eu•. 81••• th••• ehoota are not ae 
~or01a1 •• aome ot \Jloae troa aore aploal 41•••• the Jl'041l0• 
t1on ot roota 1• .... k•r •• well aa ••lit.a 4ela7el.. 




The 1n'\enae41at• JOr\lon• of th• oro11r1 apparn:,17 an of 
'b• l4eal utlll'1't7 tor lto'll root an4 •Jloo't pro4utloa. Boot 
pro4ut1oa, hownr, 1• •tlll appanntl.7 taTore4 la th• 
TO\Ual•r t1eaue ot tb.1• •r•. Koo' pro41&0t1ea, althol&&)l aoae-
nat 4•1&7•4 1a ol4•r pon1on• ot '1U• area, enAW&llJ 
4e'Yelepa •'1•faoton17 cm ~· 'Yi&•••• •la.oota. 
TIM 41ao out'lnc• troa tile &Jloal .. , '9D.4 te aatter 
aoaewhat tr• 1-tvl'J altlloqh aot 'o a u~or ext•'· Tlle 
pro4u,1oa ot ab.Go'• ••-• •o lt• afteote4 •llP'lJ aon tlMLn 
root pro411otloA. lB taot, root pro4v.o,1oa app•n4 elp.11'1• 
oantlJ' h11Jl~r ln apleal 41aea 't:ban S.n aoae dleo• tr• 
1n'terae41•"• poalt1on•. 
Slao• 11i l• o'brto•• tbat th• ua• ot old ponloa• of 
oron• 'kn4• _,o lonr 'he pere•n•c• of aou4 neon•• pluta 
ton•t, on• llaalo ooaolaaloa oan be naohe4 ••••nlac tlut 
ua• ot \bla , .. )mi, .. tor propaga~lna l'IUlaerl••• oloa••· 
fba't 1•, tk• uae et oue 7.ar ol4 plan'• i'a'1ler tl:aaa plaata 
whloh are two or aore 7Mre 014 •houl4 &1T• ~· lt••t nnl:ta. 
B7 4o1aa "1li•, tile uae ot oi4 ... t portloae et orowa1 o'8 'be 
a.ui, oO..ple\el.7 an14e4. 
fltrftl)lnt th• entire ezpenaat "'1• Molaal,ue •• 
\•lac •tu4l•4 tor b•tll lta a4wustac•• ant 41aa4~tac••• Ia 
geaeral 1' a:pp•n tut botla are pnaat. flleoretleal~. one 
plaat 001114 be pre4ue4 h>oa eaoh •boot fonae4. !ld.1 W01ll.4 
proTS.4• 'h• poa•l~ll1'7 of a1z to •1ah' plaaia per orown ibat 
waa ••otione4. IA aotl1Al1'1 'Ill• woul4 '• 41ttlo"1' to 
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a~taln. tu a.aout ot laltor nt.S.ret oan 'M 11•w4 aa a 
41•4w.nta1• wtaen o•pant '• ta• nt•1nt tor tile propap• 
t1on ot a'\oloa•ti-MGOl.q w.11.et1••• Beo•••• ot tld.a, tM 
use ot the '••lmlt•• ot orown dlu '"'''lac• •1 oa17 l»• 
uaeh.l la •u rap14 laor••• of -11 ,ua:aitU•• ot rwm.er-
1••• ol•••• 
ILOVD !.llJSS :&.IPIB.IDn 
l'Upe•• ot ltaq 
•• .... •1At•4 pr..s. ... 17 1• •he 41•••••loa of the sro•• 
aorp!aologloal •""7 ••4ute4 'W1'1l the proeft1' ot T-o5. 
almon1&l tlo119r 01 .. ter1 are ~, .. pr.4••.. oa 1'1UUlerl••• 
plall'•· Tb.••• are of '" 'Fte•• l) flo•r olaa\era la oa• 
Juo•l• wl•b ao41t1•4 au.otuea an4 2) tl.-r olaawn wl~ 
a tl1.tol1••• leaf aa4 ealaq .. area at 'he tir•' 'braaoh ot 
tu 1Atlonaoeaee. !h••• two fq'pea ot almo:nall,1•• appean4 
to otter aoae poeal)tll•t tor JJllOJ&aa'loa f'll"J••••· 8lno• 
\lle flower ol••\•r f oJ"a•4 aa par\ ot • a04lt1ed. ••raotare 1• 
•••o,lall.7 a ao41t1et cro• or l'\UUUlr oa wll1oll floral 
1a1tia11oa ha• taken plaoe a• an e&rll' .-. •• 1t •• •XJ•Oh4 
tlla' tlll• ,,,. of aiaaonally lllou.14 pro«u• root• u4 , •• 
ton a n.•• plaa,. the •~•r ,,.,. of floral almonall'7e 
konnr, 4oaa aot mn a 1rew1aa polat pr•••• enenall7 at 
Ule O\l\a•'• al\Jlo.p roo•• ot,ea a.rl•• tr• the •Jllarae4 
area. It •• ~ pupoff ot tlda •t•47 to o•pare tu plaat-
1rolllAlla& po,ent1a1 ot the•• •wo ,,,.. ot alm.oraalJ.'1•• aloaa 
wl•b ._, ot 'Ile aonal flower oluaten. 
!lle oloae uM4 tor i.llla ezper1aut •• .\1-5918, a 7-0' 
••11•4 Pl'OC•D.7• Tbla oloae oo"14 -· olaaa1t1e4 •• V»• II 
alaoe 1' wa• rmuutrl••• aa4 potue4 •o41tle4 atnotuee, 
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almonal flonr olu,•ra, aa4 ll&A7 bnaoll oro••· fJ"Ca a 
plu.tlaa ot ill.1• oloae, •rlalaa117 ••' oat u••r lft'lptloa 
la lat• laae, tw.atT-flT• \Ulifozw plaata were ••l•o'•'· from 
th••• '1ru\J•f1n plall'\1 •1P.'7 flower elu•••n nn olloaa 
wl~ oae-M.l..f lte1q of "ha aonal ,,,. aa4 oae-balt with a 
'rlto11ate leaf aa4 •laJ'a•4 area la \he n&la of the tln\ 
bn.aoh of ~ 1Jltl.onao••••· J.a a441,.1oul twnv "" tout 
wldoh ftre .tona4 la oa~uotS.oa wltll OD• ot ~ ao41fle4 
atruot.'11'9•• Th• 1.a.tloreaoeaoe• aeleote4 .. r• all et the .... 
approsiat• u\lll'l"1' •nna o,.• flown au •oa• 4•Y•l•PUc 
green. tr.ii ot paa•al1• or ... 11ar. 
On ""-•" 8 tll• latlontt0ao•• ••leo"94 were pla:ae4 1a 
clo•• oonaot. 'o t.k• ••11 utq tlol'l•t plaa. Tu aonal aa4 
aaaenal tJP•• were larM11kt la ooaU.' 1'1'1\ 'Ul• ••11 u 'Ul• 
naioa ot \he tint braaoll ot •ll• 1Jltlore1ouoe aa4 tile 
•o4lt1•4 atnotve•. lJ1 ihe area lD. wld.oh \Jae sr...Ug pol.at 
aro••· ill of the otJler tlner ol••~n were rM•ft4 a• 
th1• tlae, and. nev on.ea nre r•o•H. ae tiler appean4. Oan 
•• taken 1n ulatalalq a ao1at ••11 ooa41\le •• lnnn 
14•1 oea41t1on• tor nee•••hl nottac. !ld.1 •• aoo•-
pll•ha4 -7 wat•l'laa tba la41T14\l&l plaata on al,•:raa.te 4&7• 
1f 'Mft -· JlO ft.~all. 
!bl• espenaeat •• ooa4uote4 onr a ,.1'1o4 of t1T• 
WU8 tr. e&l'lJ' .lqut ,. lllt•S•p'•ber. A• ~ ea4 Of ~ 
•sterla•t th• ••11 •• •tun•e4 arou4 -.oh 1a41rt4ual 
plaat ~·•" prior to ill• looaaS.q ot '1le 1atlonaoenoea u4 
ao41tle4 •'ruoture•. Thl• 1.anru ,., tew roote, bowyer 
mall, WCN14 be lo•t. Ol>ae!"fttloa• nre tun takea on ~· 
peroen-.• WS.th root• aa4 •lloo't• aloq 111'11 th• ••llt7 ot 
root toraation. 
1.t the end. ot '1l• t1n week perlo4 the r•nlt• appearet 
ratll•r olear-eu•. !he noraal flower ol~•t•r• with no 
•alaq•4 area arul no tr1tol1at• leaf at th• tint ltraaoll ot 
'the latloreae•no• abowe4 no apparent 11111 ot toJ'aiJac roota or 
aboota. fheae 1ntloreaeeao•• ean\1nue4 their noraal 4eTelOJ-
••nt and matv.re4 tru.it 4U'lag t>l• period. 
ftao•• tlower. cluater• which b&4 th• a)nol'll&l1t7 
4eaorlbt4 a-o•• ahowa4 no apparent 41ttereao• troa tll• 
nor11&l 11ltloreaoeno•• tulq tlle·cour•• of th• ezper1aeat. 
Upon ooaplet1on ot tll• ezper1aeat, llo••••r, lt wae 4•t•raia•4 
tbat '1alr\7•tl•• per oeat ot th• lntloreaoaaoe• of '"11• t7pe 
had torae4 ao•• roote. Ia 9&117 oa••• '1leee root• were t.S.te 
weak, 1•••rall7 e0ll•1•t1D& ot one or two root• l••• ~ one• 
llalt 1aoh 1n l•nc'tll. In none of the oa••• were &n7 ahoota 
pro4ue4 troa th••• lntlonaouo••• .l wu•r1sat1en ot th• 
re9'1llta can be •••n 1n !a)le 5. 
!ht tllir4 tJPe et atrao'tllre uae4 allcnr.4 near perfeet 
auoo•••· Th• ao41f1•4 atrao~•. al.rea47 P••••••lac c.rowiJll 
po1ata, pro41&0•4 root• rea411J. Oal.J one of 'th• twen,7, 1.e. 
f1T• per oent, ta11•4 '• fora roo~•· The roo~• torae4 were 
., 
aore ftlel'OU. In 1eaezal \here nr• tna three ,. t1Te per 
ao41tle4 •tno'""• •oh baY1q a 1•.aa~ ot •• \o '•o 1Jlell••• 
~· ot(ro•~ 17,. ot etru'1&n rooh4 ""· 
loraal lntlon•on.oea (40) 0 0 
A'baoraal 11lflon•noe• (40} '' 1.5 Mo4l!i•' •uw'ui ~t loneo•o• 20 95 '·' 
·~·••d on tale tollcnrlng 1t.aa4al"t1 
l - No root• 
2 - L1ahtl.J' roet.4 (1 or I root,) 
3 - Mei1u ro•'•• () or 4 roota ~ - H••'Y7 roete4 (4 or aore roo,a) 





!U tena,1• ot not• below '1l• arowtac pot.a' td • 
aod.111•4 •U'utare •• ezpeote4, 11Jloe till• 1tno\tare 1• 
••••n,lall7 a ao41t1•4 bnnela orowa er numer. It l'aa4 ••ea 
ouene4 w tom root• t.S.'h "64117 1a '11• t1el4 uu la 
ooataet with .._ ••ll. tu anlt1olal •1'1aUon pren4e4 DJ 
~ •SJ•rlll•' ta4•4 to attor4 op'1m ooatltloaa tor •bl• 
roo' •rotwattoa. 
file to:naUoa of root• M4 l>••• ooeaaloull.J •••n 
aa~ll.7 on 'bo•• flower ol••t•ra '11&' P••••• .. 4 ~· 11D•llll&l 
teawr-1 ot a Vi.foliate leaf aa4 nlaqe4 area at t.h• tini 
bl'a?loh of th• latlereuuoa. ftle preaea•• ot "11• Uifolla't• 
l.af epeae4 '11.e poe•t-111'1 ot a 4oraaat axllla17 ahoot bad 
111. th1• npoa (J1pn 11). i'h• tallv.re of aa1 b\1.4 to ea•ra• 
aloq with iU tallue to 4ewlop airoq roo\1 1• t\llte 
llk•lJ t1•4 to tll• proo••• of "1l• ••~111sa'1oa of 1rowt~ 
... \erlala. W1'h tlle 4e-..lo»J.aa tr.U.\ allo-*4 \o re11&la on 
'11.e ol.lle'\er, the R»PlJ' of 1nwt!l u\el'1al1 wn 110 4ou.lt\ 
oll&lutele4 to tM•• oraan•. Ulla '7•Ja••lac \he area wb.en , .. 
ahoot and. no'• oolll.4 la• 1.re4ue4. larib.•r work 11 needed. \e 
4leooTer •la' latlveao• the reao'Yal ot 4eTe1opt.ag fral\ 
woul4 ba"Y• on the pro4utla ot roola u.4 shoot• on \uae 
flower 0111.ate.ra. 
!he pro4utlon ot no\• 011 aor-.l flower oluwn, 
alihoq}t. not ohenet 1a th1• UJ•rlaut, 1• ao\ an lapoa•1• 
'111\7 (l'tpn 1,). Gorioa (11) U.• ••t•d t.U.t root• can 
orlglaate troa alaoa\ &J17" llTlag plaat tiaaue. !belr failure 
to • .•r1• 1n •h1• 1Jl•'*1l•• 11 apla 1n•lll7 4••• at leaat 
la pan, '\o '\!le toro•• et ao1>1l1sat1oa. Shoot toaa,lu. 
trea 'he•• eluater•• howe•er, la ez•r••l.7 a1u.17. TU 
laoll: ot donaa' •heo'l 1'11&41 1• '\Id.a arM ••4• to exelu4e \A• 
poa11~111ty ot •hoot toJ'llatloa. 
fl.pre 13. loo\a o:r111MUJll tr• ~· t1n' 
bl'aaob ot a nonaal ~ore1oeaoe 
• 
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1u,... ot ... .,. 
The a-.., -T G•t,rl4ge (21) oa 'Ul• ana,097 ot 'll• 
eua••l'l7 aleac wi'h oar oltaena,loa of naurleu auaw-
Hft'J olea•• ba• 1a41oa\ect 'u olo•• elailal'lV la o.r1&1a ot 
'bnaoll oreaa aa4 ateloaa. h\U't.41• o))aern4 t!lat tile •la 
41tt•,...•• 1a \h••• 'wo •'J'WI~• a\ an earl.T •taa• ot 
A•••lo,..at wa• \he 4•cre• of elonaatl .. ot ~ ttrat ln,..,_ . 
ne4e. Th• pro4uU.oa ot alUda _, nr, wall lte a tao,er la 
4•'Mnillb.& wb.loh avaoun l• pntao•4• oonee.-Alqi,. 
'\ha tol'lla,1o• ot ~1n,enet1aw* or ao41t1•4 etno'1&n• _, 
'be 4u to u late:rae41•'• ••»Jl.T ot aula. w1'1l1• tu '~'· 
hrll••1• aa4 ao,.,oa (28) aa4 D.oapeoa u.4 h'V141• 
('8) baY• ehowa t!la\ \u 1:row\ll ngv.lawr gl)benll1o ••14 
oan 1.Do,...•• \be nllll••r et l\Ulnera Jrot-.aoe4 Oil aoZllAl •'olaa~ 
pre4•olac "Yar1etl••• file .. fla4f.ac• '9Jl4 •• ••b•taa,lat• \he 
·~ tlut•l'I'• It •• -.e11en4 '11a' otur •••l"lal• alp'\ 
al•o a-.. •1allal' et.t•'•· for 'bl• reaaoa a pnll•i••l'J 
eapez1.ant •• ••t ap '• aaoertala wbether .., ot a -Mr 
of •'hrlal• on14 cauae ••11Nla••l'7 etteot• Oil l'Ulill.erl••• 
plaat•. Plan'\• wn \reate4 a.4er both 1-. ut aun ..,. 
OOl141Uoa• ,0 •••1'11•1a ldle'1ler ~ n•PGD•• ot '-h•.PluU ~· 
oenau cronh npl&ter• •• o•41Uh•4 ltJ' ,Uto,.1'1o4 • . . 
!Im• it •• tu purpoae ot \hi• •ZJJ•l'i.a .. t 'o .,,.,, \o 
tla4 '\ho•• 1rowth rel'll&tora wll1o~ oM&l.4 prod••• etta.latorr 
etteet• on tb• N.JUlerl••• elon• 'ha' •• •••'• !lut e.tfeo'\ of 
puto1enoa •• al•• 4••1n4 •lace 1' baa lac lee nooe• 
alse4 to •• htl.•••'1&1 la aM11J1.q •u ponb. 011&n.oter-
latio1 ot •tra:wlterrl••• 
the pa.reat olon.e T-o! 111&• ••l•o'•' tor u•• la 'Uda 
•zpenuat. Pl&Jlt• wen plao•4 1a t.,..._1aoJl ,.,. lat• la 
Sep,•Mr, allo ... 4 \o ~•••• ••ta'ttl1Pe4, u.4 ti.a plaoe4 la 
•'kn&• tor a two aontll 0014 treataeat. llarlJ' 1• IUUl'J' 
tJl., nre plaoe4 111 'la• IJ'•ulutu• wiiJJ. a q• 1 at.pt 
t•pe:ra\un. Ia a14•la&al'J w.nrtwo uiten pl&a't• wer• 
••l•o\-4 tor uae la tu experlani. J.i thl• •ta• tlle plMtto-
P•riM tr•tanta nre hlt1ate4 w1"1'1 11neea plallt• acler 
15-hhr 4&79 aa4 u ... 1 maaller u4er 9•k01U" MJ•• 
Oa hl'tn&J7 1 'u gl'O'IR)i r...ia-.ora ... re t1rat appl1et. 
Pr• '\hen oa, t.M7 wen appl1•4 at wek1J uwnala for 
•lat&' 00J1eeoutln ft•lt•. ouerw.t1oa• nre '-ken prior te 
.. oh applloatlcm of the IJ'0""1l regalatore an4 oon,1nae4 for 
tb:n• nua atter o•••tlcm ot all tre&W.•t•. 
!he pllotopeJ1.o41 uad la thi• exparla••' nr• pro4••4 
•1 allll4lq and ••lac nppl•••l7 1aoallct•ao••' llgJ&ta. !he 
ligllt• were uae4 41ll'lag tu •rlJ' aonlag u4 eYUlq •o 
•1nta1a tu an1tft.J7 15-ll•v daJ' lequ. fhi• u7 1..,_. 
U.4 ~•• f w.a4 to ll• a•r tu opts.au tor l'Wlll•r t•o4ut1en 
1a maa7 •••r~ 'far1et1••· Tlle 9hort 4&7 leagth 
oorreepoa4e4 \o .,._, tcnua4 1l'l a14•w1•'•r at thi• latltu4e. 
SeTen gr...nlt. r•1•1a,or11 .. r• ••l•o'-4 tor '11.al 1n "11.1• 
prel1ala&.17 ezper1aeat. fl'ae7 lnol•4•4 1l''•relllo ~14, 16 
kaa7la4u1ae, aapU.leaeaoe,lo ••14, ln4olelMl'7ft• aol&, 
1a4oleaoeUo aol4, B-aap~oqaoe•l• aol4, a:a4 pan• 
o!lloropU&oZJ"M•'l• ao14. laob ot '\h•H ftl'lla,or• "r• 
&Jplle4 to ,,,., i.., 4aJ an4 two •hort 4&7 pl.all\• •' a ooaoea-
traUon ot 50 Jart• per a1llloa. Lower ooaeuuation• acl 
been tr1•4 pnrtn•l.7 on otller •U'awb•rrl•• wl'hout uq 
appareat .iteot. 
The•• ••l•t1o•• .. r• applle4 wl\h an aeroaol appl1oa•or 
aacl o ..... uag ooataber of gr.nnh npla'or aol•tlon. !he 
11&'9r1al •• appUa4 la a nne Id.•' v.a'll all lean• ba.4 
naollff the •'-&• et ru•ott. Olleolt plaa'• "" •Jn7M with 
41•'111•4 water. 
rroa 'he •XJ•rla••'• ln \Jae paat 1'1'11 clb•enlllo ao14, 
lt bad b•eA ao,•4 \Ila' petiole• an4 petuaol•• •• .. •4 \o b• 
•:n•lUY• to '1l• applleatlcm ot ~· obaloal. for '\hie 
r•aon aea.ureaenta .. re uJtea on th• utve 1-Ul of \Mae 
aU'aotuna on treated aa4 oheolt plaa••· Leaf •l•• •• alao 
oalnlate4 llJ ••lq aea8\l.Naen'• of tu leagtlt. ancl breal.Ul of 
the oenter i .. tl•'• ot t.llJ' eapaa4•4 leaT••· fo b• eure 
th&' th• efteo" •t the eheaioale •• aoouat•lJ' 4•MZ'llllle4, 
tllre• aeanr•nta per plaa't• ••r• -.ice on petiole 1-'Ul 
u4 l .. f •l••· Xeanr•••• on pe4uol• 1-t.ll nre 11a1ied 
bJ ••• aua~r of 1afloreaoe1l••• pro41lee4. AT•r&a•• tor •Al• 
oharaowrl•U• vtr• 1*M4 oa oa17 two aeaaureaenu per plaa,. 
Other cueal o'beenatloa• nre noor4e4 •• \UH&-1 11"..nh 
olaraourlatlo• 4enlo .. 4. 
lll•'•,.rl•4 •!lowed 1•• lUN&l o-.iw.eterla,1o etteo\•• 
s1 .. 1t1oaa• lnona••• la leaf •1••• aa4 petl•l• aa4 ,.4 ... 1• 
l•acth nn •l»aia•4 l• loaa da, plaa'• oY•r tllo•• tOllD.4 la 
all.or' U, plaata. ru1 nla\l••JdP ll•l4 •P onr ••:rlT all 
lu tr•tan'• al\JuN&ll the •l'lh ot 41ttenue ft.1'1•4 
••e1dlat tna ina1aea\ \o tna••••· ftpn 1• o•pe.na tile 
1- aa4 allon 4a7 oU.k plea••· 
(lloltenll1o aol« allowe4 ..., ot tta •M.neMrla'\1• 
etteou ot eloap,ioa l»at tallet \o oauae rmmera to i.e 
P'04ue4. h•l•l• ant ,.4uel• 1•8'1\ll aa wall aa leaf •1•• 
•• •1c•lft•aa'1' iaonaau oYer tat t .. 4 1a olleok plaa\• 
of \he .... 4a7 leaaa. tlLeafaft ant h'Viic• ('8) ba4 
••'•4 th&\ 11'b'Mnll1• ao14 oRl.4 oaua• loac u., napoa••• 1Jl 
atanenr plallta arowtaa macler non po\opute«a. rua 
•• oni••ll' '1l• oa•• ln t.ld.• •Qeri.aaat. htlole aa4 
pff.wl• leq\Jl aa4 led •1•• wn •laal:tteaatl1 1nater la 
ahort 4&7 cib••rellta•\rea\e4 •laata \ban la obeek plaata 






&l'l a441t1•• ..,, •• , et P.•peno4 OZL "1l• n•JOBH ,0 dl»Mr-
•111• ao14. fld• wa• 1a4loate4 b7 a •11.cb' laore&•• la the 
napoa•• '• 11bbenll1a la 1- da7 plaa'• oft.r ti.at la 
pl.ante ••-~•et .. '• •hort cla7a (~ 16). 
lap~l••••'1• ae14 (lli) •how4 a ••17 •tnaa e.tt•' 
oa ~· anlAll oharao\erlat1o• •t 'Ul• 01 ... 1-05. Th• oou•• 
tn'l1oa of 50 »&r'8 per 111111a JtJ'0"4 to b• •111 "9 toXio to 
'h• Jl.aa'• wtaea •tPl1e4 on 1uo•••l•• nua. ••r ~ 1ta.n 
et ~· •ZJl•r11l•t »•'lol•• •1 ..... t•4 n.p141J' ¥1'\h ••• oul• 
1q ot ~· leaflet• (flpn lT). 17 th• WH u.4 tow.nla 
week•• leatl•t• w:re lta41J 41•'•"•"• aa4 new 1-••• ha4 
ta11•4 '° ••rge. Beo•••• ot Ut.1•• '1w ooaoutrat1oa ot lil 
•••cl 4\IJ1.ac \he r1•11a1q .tou nu• o.t tile •zterlaftt waa 
•Maae4 'o 25 J&l't• per atllloa. ••• i ...... -. .... ••ralaa 
•oi.117 'ho week• tollowtq '1l• o)a&qe. B7 tlle eat ot ~· 
expert.a .. , '11• •l .... ,loa ot 'be pe'1ol•• approx111ate4 ilia' 
ob••rT•4 on &1'-..rellla-treatet plaata. Leatl.eta appeare4 
tree ot 41ahnla •' Vd.1 oeaeu\n,loa. 
Th• etteot ot th1• uwnal 01l pa4uole lUC-- aad. leaf 
•1•• •• aot •1plt1oaat. Photopel'iet 414 aet •PP•r to 
ooa41\loa tbe rea10••• of \he plaa\ 'o ~ to a Terf great 




!he reapon•• ot \be ruaaerl••• pl&at• to 1Jl4ol.aoet1o 
ao14 app•re4 k " 1v•al7 ooa41,loa•4 b7 1Ja•to,.no4. 
••peo1all.7 ln relat1oa t• l•t •1••· &a 41tt•renoe la leaf 
•1•• ot 1a4ole&••'1• ao14•,reate4 plaat• tuader ahon 4&T• aa4 
abort claJ ouok Jlaai• •• ••• •1plt1oan\. Whn Iil •• 
appl1•4 to plaat• '11l4er loaa photoperiod.a, on. the o':tter !aaad, 
leaf alse wa• laoreaae4 two-tol4 oTer tllat ot 9hor\ 4aJ 
pluta. wllll• \he l•n• et 1•• UJ" ehff:t pl.aa'\a were oalf 
1.35 '\1a•• aa laq• aa their ~on 4&7 oMllterpe.na. hUol• 
and ,.d.uol• 1-'\h nr• no' ·aa •t,._i, atteote4 llJ 1a4•le-
aea~1• aolcl •l•koqJl \be etteot •• •1¢ttoaat. llCU• 18 
allo1111 the efteot ot I.U on pa,1ol• leqih aa ooapan4 ¥1~ a 
glt.lJ•nlU•-'n&'-4 pl.Ut. l'taue 19 ooapa:na tu 41tte:r. 
' 
enc•• 1• petiole leaitil •• ,,.... allo7' 4a7 &114 1... 4&7 IA.l-
\rea te4 plaata. !able 6 a111111&rl••• 'ill• •ffeot• of &l'~•r­
•lllo ao14, napthal• .... •'1• ao14, aa4 1a4oleaoet1o aol4 on 
pttlole aa4 pe4aol• luctt u4 leaf al••· 
1U111i aL oUUtt 1r2JCN& r:1a\1Sea 
fh• ett•o' of t' beu,.laA•ala•. U4o1•1t•'1'fto ao14• 
a-aap•1utzraee'10 ae14, aa4 ,....01'10J1G.-..aoSJ&••'1o ••14 
app•l'H aeg11&1~1• a~ 'h• o01l•••\n,1oa ••••• lo -~or 
41.tter ... ••• el'Uler :poaltl•• or aega•lYe, 001114 '• ao,1oe4 
'betwu·ouo:t Jlaate aa4 '.ko•• Jl&at• tut"" treated vitll 










io -..,. UJ' d1'eet. '1le7 •••t It• 'r1•4 a-. aull ht.Per 
oo•oea\railoaa. 
Laa ... , • m-;:pi· ao14 · s.,,. 19.to• 12.19• 
• ••••• aun•• fP~f" ••14 14.11,. 
~.n,;)P' a.10• 10.30 15.T4 
aur, "' ·-.DJ. ti na> T.1s• a.61 11.95 
~~-Iil 50 JJe) 1.1• ll.175 20.sa• 
sun ., > w. 4.1 '° ppa '·''' 10.58 
Loq 4&7 • oU.Jt 5.114 9.~· 14·.-· 
Bllo~ 4&7 • Q.eek J.40 T.80 10.66 
· •Qa1Hla\e4 ltJ taking le .. ~ z 'bna4~ (oa.). 
'tnaiaata wre \tecu. a' ooaoeaU..Uoae d 50 ppm u'll 
toq.o .,.,_.. wen protuet. 
01eapouea aJpeant atputeut onr '11at 1a o-.ok 
plut• •4er •11l1lar pu"9pe1'1o4•. · 
• .. .,... ot olaeolt Jl&A'• ud.er loq plletoperi.M• 
appeaJ'et a1ca111 ... ~ oT•r ttaa~ et plaa-• 1a •-ort J*O'e-
perS.ota. 
D1 .. ll8#io:a. 
ftlla •SJ•ri.raat laa• -lll •Jt.o• tu' pllotoJMtr1e4 ou. 
11Lfl••••• neh 1r....US. oharao'kr1•'1•• of •'h.'awHlTJ flub a• 
petlole U4 ,. .. mae.1• l ... '"1 azt.4 leaf aiae. Ita 1aflllenoe 01\ 
'Ile 1......U.. reapcm••• ot at:raw1Mtrr1.•• •• oer~1D arow\• 
nplaton are tld.•• S.aten•'bc· wail• glltberell1a 1• al>l• 
to act a• a n~ettwu tor 1-a photoperlo4a, ln.4oleaoe'1o 
ae14 #hon no ett .. t Wll••• i-. t1tat•J•r1o4• an ala\11• 
taa•ov.a1J JJ'Oftf.He 
Th• abll1"7 et 11lJ'Mrelllo ao14 to oau•• eloapUa ot 
peUol•• aa4 ,.4uolea •• expeou4. It• tallue to oaua• 
1oae ruu.er pJ'Hutl• •• •••wtaat 41•Pt•b.Uq. rue 
tallun •• poadlal.1 4ue to two taeton, 1aa11.ftlo1en" ooa-
ontratiou. ot 111Jb•nll1Jl aa4 lanttlo1M' llPt latn•1'7• 
The oonoeatratloa ot 50 pal"'\a ,.r a1111oa wa• ••lt• Mllf1• 
aleat to pro4ue 1.norea••• 111 l"WUlU pro4•ot10ll tor !boaJ•• 
aa4 Gu.t"21.41• when ••lal ao1'9al atolea•pro4••ln& 'ta!'let1•• 
('8). Buaerl.••• '11>•• •1 rqun llt.P•r aacnaat• to -. .. s.a 
•t•loa tol'll&t1oa. 
saeeta la B.ollu4 ('6) •• non tmi auo)a. Jliper 
r\Ulaar pre41aetloa oan b• •b'-llt.•4 41lr1»c th• wia~•r aoa~ 
ni!l T•IT b.lgll 11allt llt.t•••1v. Ibo• ao •PMS.al oare •• 
'-ken •o 1nona•• tu llP' l•~•n•iv tui.aa tba e:spenaeat, 
till• tao\er ••l• be n-q tapenaat. 
JlapU-1••••'1• ao14 appe.natl;r ha• a low eptlaa 
61 
eoaoen'a'loa tor at1av.la\loa wi'hftt 'ozlo 114 .... ttMt• la 
auawMl'l'1••• Ita ana of •"111ula\lon •t,.an \o 'M ~ 
llll1\e4 'o peUele 1-Q. 
file laok of •ono .,.,,.. on plaa'• \hat ba4 Mn 
'\rMtM wl'h 1a4ol•oeUo aol& open• tu poeallt111\7 of 
sr•kr •t11Nlat1oa wl'"1 hlper ••• .. tntloa•. TM laok ot 
napoaae •• thl• aatenal u.4er allon 4a7 o.U1tloaa 4••• ao\ 
••rY• aa a !d.adl"&llo• to ~ poaal\le u .. ot '1ll• .. -.1'1&1, 
aillo• lt wal.4 pnai.17 la• u•e4 tui .. tu i-. auaer 4a7• 
1t toucl '• n •fteo,lft at A1all ooaau,ntl••• 
The other material• •••4 la '1l1• •Qerlaeat oau.ot be 
ota.Jl•l•~ 41aoarte4 tor t\ar~r uaa 4•• 'o th• reMll\a ~ 
W• •XJ•ft.11••'· lltileh Jd.P•r ooaoeava,toaa alPt pron 
n1av.lato17 aa4 laea•tlelal. h.nher work wt\h "he•• u'Urlala 
ai&Jlt PJ"Oft tni'f\tl• 
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1'lrf••• ot swq 
h. ~· gneallo••• •XJ•ri.aeat wlUl po~ replatora, 
11,-.a.lllo aolt, a&J~leaeao•'1• ao14, an4 la4ol.aoeilo 
ao14 were to'11l4 to pr-'1ao• •'1allla'•l'J' •tteo'• oa rmuaerl••• 
auaneJT1... !be•• ett•'•• llonTer, 414 •o' reaoh \Ile 
•n••' ue4•4 \o l>• of w.l•• tor propapUOll purpo•••· I' 
•• tu P\lrtO•• of \Id.a ezpenaeat 'o teat ~ efteo' d tw 
ooaou,N.t1oa• d -.oh d the•• growill naula'\on. lt. •• 
bot-4 'ba' a •oaoeatrat1oa wou14 be toua4 wld.ok 1f0lll4 b&Y• a 
greater eft••' Oil ~· J'mlllerl••• olaa• -U... \bat al.r .... 7 
ob.UM. 
The nuaurl••• oloa• ••l .. '94 tor th1• ·~••' .... 
10-'918. I'• CftwUl eM.netenaU.oa n-ltle4 '1le »anat 
•l•• 7-<>5. l'lut• wre ol'laiulll' pro4ue4 1-7 ero• 41Y1•1ea 
la the ee.ri, aprlq aa4 plute4 la tile t1el4 U4er lnip,loa 
011 Ma7 11. 
A ooaplete raa4oa1••4 'look •••lea .... at111ae4 tor tJl1a 
.~ .. , with far 'ltlook• WS.tld.ll '119 expertaa•. SeTU 
tnataea\a were 1aolll4M wlt!llD •oh 'ltlffk. the7 nre aa 
tollona 
1) Gll•&t•nllle ao1A - 50 pana per a1U1oa 
a) au,a.en111o ao14 - 100 puta 1•r •1ll1oa 
6) 
J) latol-•tlo u14 - 50 JU"t• per 111ll1oa 
4) Ia4oleaoei1o ao14 - 100 paru per alllloa 
5) Bap.-leuaeeU.o ao14 - 15 Jal"ts per a1U1oa 
6) lap'11aleaeaoeUo aol4 - J5 J&l"l• per alllloa 
T) Oheok 
nae Jlllll-•r of tlaat• per ,,.. • ._..A, per ~loo.k wa• llaitet \o 
two. 
!'.be gr.ftll r•pla,ora were &Jfl1e4 la tu aaae MDD•r •• 
1n \he sneak••• ezperla••'· aaua Jno&\IU.oaa nre ta.Jtea 
ao 'Ulat erron oaue4 lt7 wla4 4rlt' WR14 lte •••' a' a Id.at• 
••· ftd.• •• ao••Jll.U4 t.1 plaolq a 07l1a4•• oTer ••ll 
plant pnu to ..u applloatl•• !hi• 0711ater real••• la 
Jlae• aatll all •1•1'1• aol•t•re llra4 ••''1•4 to ~ plaat. 
fte 'lna•en.t• nre tlrtt appl1e4 oa hlJ' 6 aa4 .Un• 
after &Jpl1e4 at iu MF 1Jltanab u,11 a to'61 of tour 
•PJ11oat1oaa U.4 '•• •4•• Oueratlon• nn -4• prior to 
all treataeata. & flaal ••' ot obaena•1ea• wa• taken 'tea 
daJe after '1le t1ul tr•aeat 4ate. The•• ol»aenat1cma 
1aela4•4 peUol• aa4 petuole 1M1'1l1 aalt•r ot orona 
pre•••'• aa4 wbata••r 1aeal o'baenaUOll• ••••4 appopriate. 
l(ftp\ at ''"ID1llg MU, 
!he •tfeot of 11,lterelllo ae14 s.a 11a117 .,..,. waa aot a• 
•Vlkial •• la the 1reeallft•• •SJerla••· ... , &ll •441,lOD&l. 
etteo' ••oo4 eut w1ttl auoll lapenaaoe. fta1• •• 'la• toiwat10ll 
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ot ao41t1e4 etl'\lo,llrfl• oa a el••• that ba4 ••Y•r ~••n kao'llll 
to pntue ui.. Ia •ll1• u,.naeai .al.7 thoae pl.a.a•• wllloh 
were tr.aied WS.•h &1-b•1'9111o ao1t foJ'lle4 &llJ' of \he 
•'notarea. nan.ta ueaie4 w1tJa 50 JU""'• ,.r a1111oa ot 
gib-•r•ll1o ael4 Jl'Of, .. e4 an &Y•r&I• ot ._.. aod.1t1•4 
•'ne'1ln• eaoh. !he \lae of th• 100 part• per allUoa V.t-
•••' 1aortaae4 the ''°'"°'lea ot the•• ltrtlO'tllre• to 3.115 
••r pl&ai. It.pre• 10. 11, &114 22 ooapan ~· 1n'W'Ul 
o>ano,er1at1oa ot a o.UOk plu\, a pl.all\ u.&••4 witll 50 partll 
per a1llloa ~ &11-laenllio ao14, an.a a plaat 'reate4 wi\h 100 
pana per a1111on of a11'b•n1Uo ao1&. .le on. "• •••n la 
'he•• t1C1U"9•• aaa,. ro•t• beaaa 4•Yelo)l9ent oa th••• ao41t1•4 
•'ru.o'~•· !balr laok of ooapl•'9 4•Y•l.,..., wa• 4•• to . 
th1r aerial poa1,lon. 11pna 13 au 14 ahow th• ao4ltle4 
etnowrea oa plaaia uea•u w1'1l 100 pan• ,.,. a1U1oa ., an 
earlier •w.a• o~ lenloJaeat. 
fb.e pe4llll0l•• were •l•• • .., ... 17 a.tteo\ecl la7 taa &pJli• 
catioa ~ gll»ltenllla. !Mir alapt1oa. •• 'he tin' atp 
ot albbenll1a•la4ue4 et1a.ulat1oa (1lpn 15). rue •1-· 
tla •• ol••el.7 oapanlal• u tu'\ obta1Jl•4 la th• en••• 
. )UNle. 
Petiole leag~ •• aot. g:t'eaU,- 1atl•eaoe4 b7 the 
c1-benll1n. appl1•••1oa. Ill taot. tun n• eal.i' a a1p1t1• 
cu• na1oaae whea \he lt.ig!lar oouoeatrat1R •• uaet. IYeJl 
thl• •• M.rd.17 aeti•eal>l• with oaaul ob••natloa. tabl• 1 
811111Ulr1••• \A• ett•o'• ol •h• two 11,•erellla trea'9enta aa 
.. 
. · ·. 




11gld"9 2J. Mo41t1•4 ~'iu..re oa &1bberell1c 
ao14•tn&h4 plan." a'i earlier 
•'-1• of 4•••lopaeat 
• 
J1gv...._ 24. Mo41t1•4 •iru.oi\U"e on gl~bere111o 
ao14•trea'94 pl.all~ at earlier ••s• ot 4•nloiant •howlag 
root• f 01'111.na ~ 
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ltteot ot tn oouutntleu ot a1,llenll1o ae14 
on ... ~ of \he l'\Qlaerl••• ol••• 10-5911 la 
tu f 1•14 
haber ot ...... ....... 
a9'U1M eV..O'\ve• petiole ,,. ... 1. 
•"'•t' ,.T i1g:~ lt=!'l tnataent •lu.' ....... 
Gl,•erelllo ao14 (!JO,,., 2.aa 5.98 lT.l,. 
11--.nllle ao14 
(100 ,,.) 
,.as- , .... 22.1.,a 
OU.k 0 .. ,. 9.15 
•11pUS. ... t at the .o, le-..1. 
stnac•l.J, l»o'1l l.li aa4 UA hacl n17 little etfHt Oil 
'1le lrcrnh ot Qi.a l'Ullarl••• olOlla 1a th• t1al4. Plut• 
tna••• w.lth 35 par'• per a1111oa ot l.U llad ••• tla,orte4 
l•fi•'• aa4 enot 1•tl•l••• lnat the area~ •l-•loll 
o-••rYe4 la the are..ao.•• ... ao' 1fl"'1••••4 1• tb• tl•l4. 
lll4oleaoe'U.o aol4 wa• al•• 1.aetteetl•• la 1roao,1aa 
••1.aula\017 etteota. lo •lcaltleaa• 41ttereao•• ooul4 be 
o~••l'Tet between oheek plaa~ aa4 '1lo•• pl.all•• t:reate4 with 
th1• aa'\ert.al. lo 41ttereaoea oou14 •• ploke4 •P 9e'1re8Jl 
plaat• vu"" w1 th th• hiatt. aa4 low ooaoaatn tloa• ot ~· 
Tl 
grolRJl rqll].ak.r. Da• on a. etteot et W ••4 JIU 1• 
auual1.s•4 u Table 8 aloq 1'lt!l that ot tb.e ouok. 
tr..ta•n' A":t• roU,le 1- b o.. J.Yeft&• 'r:.1i. l•ac'Ul ea. 
lil (15 ppa) 5.69 10.11 
Jlil (35 ppa) 5.19 10.)l 
:tU (50 ppa) 5.46 10.15 
LU ( 100 PJll) 4.56 10.Jl 
Oheok ··" '·"' 
• .. •1anlt1oa:nt 41ttereao••• 
lfla7 41tter .. oe1 1• n1poa1e nn olt••ne4 lJl ti!.• t1el4 
•XJ•rill••' •• ooapan4 wltll tho•• r••P•••• o'ta1nM. la ti&• 
cr•hJaou.••• I• 1• nr, 41tt1oult to plapola~ 'the aotv.al 
reaaoua tor ~.. Oil• reaaon aich• ln'YOlY• "h• 4lttenuea 
la reepon.aa ot two 41e,1ae' eloau. IY•n thoqh ihe bo 
ol••• u•4 a4 '1l• nae 1••aal P'O'R1l ohano"•rl•tloa, tu7 
•'111 •lch' reeJen4 tltrena\17 'o 'h• .... tr•tao•, or 1a 
0th.tr wo~•• 'bq at.pi n,\\ln tltterea'\ aaOllllta of a 
oert.abl ollea1oal for \he .... reapoa••· 
1, 
Bl• Tarlab111V ot artromaeatal ooa41,1ou ooul.4 alao 
lt• a ta•'•• Ia \he 1neaRH, ••P•ntv.n aa4 ao1•~ an 
kept nlat1'f'elJ Uld.tora 4aJ af,er t.a7. la the flel4 aa&T 
lara• flu'\la&tioa• eu aa4 4o ooour. Th• ann.c• '•»•n.•n 
ocna.lt alao 1atl11•ao• th• ree:poa••· ftd.• ••pen.tu.re va• uo:n 
!dpar 4vba '1la flel4 eQeriaR' 'Mil 4'1J'S.ac tlle experlaea' 
1a th• 1n•ab•••· 
J.a ••t•4 pn•1••11• liP' 111'Mul'T on be a -~or 
.tao,or 1A 4eul'll1a1ag \he ra\e ot rwmer pro4u,1on. LlP.' 
1at••1'\1•• a.re au!& llleur ••nae tu •aa•r , .. tile winter. 
Tta.1••1&Ja' be a reaaoa tor t~e 4ltt•r•at re•poaee to 11~b•r­
•111• ao14. 
th• •1-'1oa ot 1ateno4e n&J.•• •• oaua..S b7 
g1)berell1o aol4 !aa• •••• •''r1b11••6 \o boUt ••11 41Y1a1oa 
(19) aa4 ••ll •lcmp.,loa (15). noae tannac oell eloqatlon 
•• ~ p~otpal oauae pre4oa1JI&'•• Wllloh oooura here 1• aot 
olear. !he etfeot ot ci''b•nlllo M14 app•ra •• 'be oau••4 
1'1' a -.S.14 up of ~· u.\erial wl\hla \be plaat. ftJ.1• la 
aa9\Uled beoa\l.Se the •loaaa,loa ot 'h• ao41f1ect ••l'Ue'11.rea 
pro41lo•4 b7 th• 100 ,.rte per a1111oa trea'8••' 414 ao' •how 
11.p ut11 atwr ~ tld.r4 trea'11eat. whll• tile •1a1lU' etteot 
oa pluta trea•e4 w1'1l 50 ,.~. per llllllon 414 aot pn••at 
1taelt utll at,er '1l• fftl't)l treat.eat. !he pre•uo• ot the 
•t•rlal., ho,...er, •••• to 41••1,.'• talrlJ n1141J "11ell 
tnataeata are 41aooa'\11l••4 aa plaa\• '\ead to n•un \o 
11.onal P'•w\h within three •o tnr weeka. 
T4 
SU.IOU.Kl AID OOIOLUSIOia 
SeYer&l a•41ea wen ooa4uo,e4 to pia 1atonatloa oa 
the 1l"01d.Dc h&~lt• of l'UD.Jlerle9• atrawlter.17 oloae• aa4 \o 
.,, .. ,, .to 41ao..-r a aetho4.or ••'1lo4• ot pro,....\t.aa the•• 
·oloa•• wb1oll Wftl.4 'be aooeptalal• u a'1ft•J"l'll•• for '1l•M 
•'1141•• ~ rwuaerl••• •Y•rlleanr T~ ant PHIU7 fr. 
nltlq till• oloae wra HlHtecl. . 
Valq Tlnal aa4 btnoo•l.ar la1peot1cm., '1leH •l••• nra 
4lY14•4 la.to tl•• 1 ... n1 •la•••• aoooJ'tlag to tra1,1aa hallit 
aa4 .•Mll• ot wnaat.aa Jl&at •1•• and. ••ber. a.1 wre •• 
I 
f•llowaa 
I. ITerM&l'1" • llaaoll oroaa •11'· 
II. i.erltearhc • ltnaeh orowna an4 ao41t1•4 •'ru·· 
tuna. 
III. »nr--.naa • usuh oro•• • ao41t1•4 •U'uw.na, 
rwmen wltil plaat• at 'he t1nt 
no4e, aa4 ,,... J'WUlera. 
IT.. BYel'M&riJlc - 'bnaoh orowa all4 'na J'1Ulllen. 
f. IJrhc•Mui.aa - ltnull oro•• aa4 Uv.e ruaen. 
Ot •PMlal U'•n•t were ,,,.. 1 au lI •lllo• .. , ....... .. 
ih• l'UJUlerl••• o!MLJ'aoter. tile "1'Je II oloaea J:la4 'wo 
oi.rae,erla\1o atl'\lo••r•• ~ob app .. 1'94 '• h&Ye aoa• P• .. 1bl• 
lapertt.aoe fer propacat1ea. l'll•J were'ao4lfle4 •~'1IJl'e•, 
n••lallq 't>otll braaoh orowaa aa4 naen.- u.4 aaormal 
tlOWI' ol••'ere wlt~ a tritol1ate leaf aa4 •alaiw•4 ar .. ·-
\he tlrt1t bran•h ot 'he latloreaoeaoe. •o•h ot the•• 
15 
atruotan• •U1b1••4 'h• '••4••7 lo tora neia, tlu.la "M.J 
wen 1ael•4ed. 1n la••r etv.41•• to 4e'\era1•• 'h•1r llaetul.u••· 
!Jae toraa,1oa ~ "-••• etrutv.rea aa wll •• '\Ile laqe uov.n" 
ot 'ft.li.a'b111'7 aacmg olon•• troa ••lt1ag T-0' p•b.t 'o the 
••tlezS.tl•• of 1:U.er111eao• la '11• o-ea o•lt1nte4 1-U.w-
l»•ft'J'• I.f l'WUMtrl••• atn.w,•nl•• are '• pl.a 1a lap--.Oe, 
tile lall.erlianoe ot th• Z'1Ulllerl••• o.baraoter aa4 •h• teatar•• 
a1panatl7 •••oo1ate4 wl'\ll lt •ho.14 'b• '-"ll•r laftat1pte4. 
''••• all0tll4 the». be take• to lat ... tf7 the•• oharaoterlat1oa. 
!he t1nt •"1l47 w1th a propapt1oa •••ltalt•• •• '!at 
lanlTlq oron 41•• ••t'hl•• Ia tU• •Qeriau.t oroD.a 
"" •Hi1oaed tau teur 41•c•• eaoh one ••••1.a•t•r la 1•-•• 
tll••• 41••• nr• the Jlaoe4 to1!' 1bre• nua 1a a ••411111 ot 
•tJalca• aoaa, tol1owe4 -7 an a441Uoaal 'kr'•• nu• la aa4. 
D1H• wre kept onen'\•4 •• to 'tha1r or11laal P••l,1• 011 
'Ule arown 1a oner te 4etera1a• t.u lll.flv.•ao• tut •1• ot 
t.1•n• had oa noo .. atul propapUa. 
!he ••41&1 41"• •how4 nperlor nal'ta 1a bot.Ill roo' 
an4 thoo'\ pMllOtl•. Ba.al 41••• troa old Wo4J' tl•n• sa•• 
u.a•tlataet017 nenll n1Rll'•· ·4u.e \o •h• ftrJ •para• r••' 
tonat1oa aa4 weak akoot pro4utloa. D1aoa tr• near tAe 
apex Jl'•4•••4 roo'\a na4117 althoqlt. te .. r ehoo'\e wn tona4. 
:aeon•• et tlse &M'ft n•ul.t•, ' 1\ app.-.nt "ba' aon euoaea•-
.hl propaga,ion oovl.4 ll• ol>ta1.n.•4 wb.an uelq oae ,..ar ol4 
pl&ata ra'h•r tban plaa'• 11h1oh were •wo , .. .,. ol4 or aore. 
17 4•1»& t>Ua, a larc• aaout ot ol4 1J0047 \1••• W01114 W 
,, 
avo14H. for •-n1al u••• howeTel", \Al• "9•ba1tu alpt 
be :nlep•e4 oal7 w lun&•lac ..all ,...,,1,1•• of pluu. 
J>U't1e"1,1ea alp.t anae 1Jl pre4u1q new plaaU la ~· 
'Wiater wll1•~ were aooepta~l• tor •Pl"lDI eale • 
.b.ot!ler Pl'OJl&P,1• ••4' -4• uee flt 'he •wo '71•• d 
--1 tea'hn• tna4 la _.,. II el•••• Ia Ulla esperlaeai 
aonal aa4 almonal tlner oluaMrtl •re ~t b eln• 
ooa•ot 1'1'11 tis• aoll 1a -.rl7 .Aqut aleag wl'tJa aot1t1•4 
etnoW.n• *1oh ba4 flower olu•"•r• la ••~ti• wi\l\ 
'Ula. f1Y• nu• later o'baenai1oa• nn talt•• eROtn1q 
the notua ,.n•taa• aa4 ooo" ,roh.oti.•• lo 11oza.l 
tlo ... r oluten •how4 .., ln41oaUoa of toniac :root• or 
allo•'•· Th• flower ola•t•ra wi\ll "1le •'aon1&ll'1' 4•••r1-•4 
altoTe ,_....... one or \wo weak not• cm 35 J•r ou' ot Ul• .. 
tlowr olaaun ua... •o a.lloot pro4 .. \t.• •• Ylal'ble. 
Xo41tle4 atnowrea 1'1\h tlowr olutan la oea-.tl• with 
'hea 1an 95 per ••' reoUq. !ha roo1• b tld.1 o••• nre 
aore 1uaaer01a• aa4 TiaCd'Oll•, aeu...U, ooaala\t.ag et t.lll'•• \o 
ts.Te per ao41t1•4 •uuo-.un. 
After o .. lulq 'Uli• •t•47, 1' 1• n1ll ap,anat tha-t 
'1t.••• atruo,•n• :ban ••• t•teaU&l •1•• ~or pro,...tl•. 
fll• tallllft ot ta. ua•-1 11 ... r elll.•'•n to tora uw plaa'• 
•• P••1•17 4v.• w tlae aoi.1U•t1• ot ~ •'•rial• lato 
tile tru.1t. •1ao• 4• .. l•P1.D& t!'ll1t ... re allo1N4 •• re.ala oa 
\U tlo"r ol••t•n 4Ui.q ta..e •Z»•li.ll••'· Bownr, 'before 
tuH atnoun• oaa "be ""' to w1cl••tl'•4 ll•• la protulq 
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new plaata, 11ew ol••• net '• cl•nlope4 wlsloll had •• ton 
lai-a•r nllll'•" et tu•• etnowrea. fld.• wn.14 make '1le 
proo••• aore tea•1•1e. 
Ia a tillrd. propa.p\la aW.47 gl'OW\:l nplatora nn 
applied ta apra7 &Jp11 .. t1oa• •o nm.aerl••• plaata 1a 'be 
1re.aiw.ae \Ul4er 1 ... &ad a~ort ta1 oea•lt1oaa to 4eiend.ae 
lt 1'\UUler p~u,1• oal« •• a"\1nlate4. fill• wa• \o ••n• 
•• a pnl1a1aal'J ••tr to a la\a fiel4 •z .. n.aeat. tu 
toll•wl .. ~ np.l&t.ora nre •••4 •' a coaoo,ra\1cm ot 
50 pan• per a11uoa1 1) &11Jlterell1o ao14 (GA). t) -6 
MuJ'la.4ealae, J) napu.al•••••tl• aol4 (B.U), 4) ta4ol•• 
lN'1Tl• ae14 (Ill), 5) 1Jl4olu.o•'1• u14 (Ill), 4) '-•• 
.. ,'Qe.,..etl• ao14, u4 T) pan-ellloropU.•ara••U• ao14. 
!lle 'rea•u.t ot 50 ,........ per a1ll1oa of lil prcrre4 \ozie ao 
tu onou\n•loa •• retaoe4 •o 15 »&r'• pr a1111oa tor 
\lut aeoon4 llal.t ot th• ezperla••'· 
Plaat• lUlder 1- ., ••41,1oa• •01)1••4 "be oan.ot ... 
1•"1• r••P•••• of 1 ... pet1ol•• aa4 ,.. .... 1•• an4 greater 
'fl&•r. &,1-la,len •• 11l4aoe4 '" tu &1lMnllio ••14, 
•ptlaala .. •t1o ul4, u4 1a4ole&oe\1o aolct ,,. ....... ,.. DJ.a 
•• •ZJl'•••e4 la7 laere&H4 pe\1ol• aa4 pda•l• 1-- or 
leaf •1••• '•' ao' .,- t~• pro4uetl ... ot l'\Ulllera. a~ all4 IJ.A. 
po••••••4 '1'1• •'1ltt1 to •\laulate wa4er '•t!l loaa aa4 9hort 
4.aJ oea41t1eae, wllll• 11l4oleaoe,1o aol4 appeare4 ••1aulato17 
al.7 *-• •PJllM u 11.aat• 'Wl4•r loac pJl•~•pel1.o4•. 
!he t1Jt&l propaaatloa ata47 ••J"'t"•4 •• a tollew ap to •h• 
pnoe4lq P'01"Jl nc-l&tor PJQl1a•'• Q.l, au., aa4 Iil nn 
llH4 ., two ooao•V.'1•• each oa a ,,,. I ol•• 1a \be 
t1•14. tb••• 1nwua npla•ora n:r• appUe4 t.7 apa7 appll• 
oa•loa• to l"tUl•ott at 'tea tar lat•~l• tll.Ji.Jll "117 aa4 
Aqllat. Q.l u.4 Iil wn •••4 at 50 a.n4 100 J&l'b per a1111oa 
u4 'h• au, at a eoaoeaU&,ioa ot 15 aal '' J&ri• per 
allll•• la '"• ez,edaea" W. aat BA. ta11•4 •• pn&ue 
atcaltloaat •tlaulatt ... ~., a• pro••••4 •o•• •441,leaal 
etteeu •• tu•• t-..4 la ..,. 1n•abcNa• •zt•l"la•'• V1tll 
-•""1 50 aa4 100 ~· per 111111• treatan\1 of a•, ao4111•4 
•U'uWI'••• n-w.llag '\!lo•• tout la '71• II •l•••• wn 
tenecl. 
file 41ttenaoea 1a HIJOA•• toa4 1a '1l••• u1enaeau 
la lard to esplab nt •1 be 4•• to cm• of or a ooattlaatl• 
of tkn• ta.ton. •lnt, t!le ol••• 'l••4 1a '1l• \wo •CJ9ft• 
•••'• wn 41ttere11\ al'1lRC)l tae1 ba4 ~ .... aonal Cl'OWUl 
ollano••rl•\101. laeoad., ~n •• av.oh bt.per llaht lilt.ea• 
a1 V 4u1.Jla \he tlal4 expert.a•• \JIU 4ulq Ule eaparlaallt 
la the 1naU.... !llln, nrtroaaeatal ooa41Uoaa ftn aaoll 
aore 1'&11.a,l• 1Jl 'Ila t1e14. Aa7 one or a ooa-1aa\1oa of , .. 
or tlln• ot ~••• tao'on oCNl.4 aft"' till• n•Pftll•• 
Vlth '11• protae\lea of tlt.t•• ao41fte4 •UU.."11re• cm. 
plaat• tna,•4 wl'Q 1lll'Mnll1• aol4, new ponlb1llil•• 
pne .. t 'hea••l•••· .Plaata trea't4 11'1'1l 11--.relllo ao14 
auw4 ao •4••n• afteou •~•r tbu a •11pt 1•llowlq ot 
\!l• l .. T•• an4 the el..,.tlon ot •••tole• aa4 pe4.,..l•• a' 
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'1li• ooaoeataua. With \he uae ot )dcur ooaoeatn\1oaa, 
a 1na' M&T aor• ao41~1•4 auaotllft• alp"' N t.n4ue4. 
Gnahr •1-'1• ot 1a'•no4•• a1pt al•• i.e at•1a•4, 'h1l• 
ella1na,1q th• •••4 ot p1u1aa ct.oa 'Ule•• a\netue1. ill 
la all, 1t auat 'M eoulu4•4 \bat 'Ulla J08al'Dl• aean.a ot 
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